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Grinding ig H. lz, $. Manilych, and G. S. Mapes: 
Brazing of Machine Par . . . H.M.Webber 969 
Engineer's Stake in Public Relations. J.D. Waugh 


$10,000 Annual Fuel Savings... 
Other Big Advantages... 


with NEW Bs W BOILER 


Burning refuse in a boiler—even primarily for disposal—isn’t always easy. That's 
why there's big news in the modernized boiler plant operation at Riverside Mills, 
Augusta, Georgia—where an unusual kind of waste is being burned . . . efficiently 
... ina new Type H Surling Boiler. 

Problem: disposal of “motes” . . . refuse from the willowing, or cleaning, of 
cotton waste, consisting of leaves, dirt, and stalks, separated by screening from 
various by-products of cotton and wool manufacturing 


Plan: to dispose of the motes entirely by burning, and to utilize their 


heat content (about 1 that of coal, volume for volume) to — BABCOCHKH 
generate steam. & WILCOX 


Results: three to four tons of coal saved daily; complete disposal of motes; 
quick, trouble-free response to rapid boiler load swings; improved production. 


Helping Industry Cut 


Helping twrn boiler plant problems into profits is an 80-year-old story with BAW. 
ping P P P y y Steam Costs Since 1867 


Perhaps its creative approach to-boiler engineering is just what is needed 
for a profitable solution of your steam-generating problems. 
The Babcock & Wilcox Company, 85 Liberty Street, New York 6, N.Y. indie 
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Accuracy 


WORK 
STEELS” 


is the title of a new, six- 
page folder that cells 
about the chromium, 
molybdenum, vanadium 
Hot Die Steel known as 
POTOMAC M-~and also 
covers other grades for 
other hot-work opera- 
trons. Secure your copy 
write today! 


ADDRESS DEPT. ME-12 
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calls for POTOMAC 


And it doesn't 
have to be 


TYPEWRITERS 


you're 
die casting! 


HOT-WORK DIE STEEL 


In the precision casting of aluminum, 
POTOMAC M Hot-Work Die Steel is 
especially favored as the material for 
die-casting dies because its properties 
help assure accuracy of the steel itself 
after heat treatment. Die makers have 
found that size changes are held to 
a minimum. 

Dimensional stability is thus the 
first contribution that POTOMAC M 
makes to accuracy. 

Production accuracy of the die after 
it is in service is maintained also by the 
resistance of POTOMAC M to wear, 
to heat checking, and to metal wash. 

Allegheny Ludlum makes a complete 
line of steels for hot-work tooling of 
various kinds—so, whether your need 
is the mass producing of duplicate 
parts or fabricating a few of them, call 


up “A-L” every time for hot-work 
counsel or service or both. Tell us 
your requirements. 


STEEL CORPORATION 
Pittsburgh, Pa. 


TOOL STEEL DIVISION: DUNKIRK, N. Y. 


(nts lool Site 
Ounce (854 


weo 2484 
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OIL and GAS 


BURNER UNITS 


High load or low, you can count on completely uniform com- 
bustion and greater fuel economy with the Enco Type K Oil 
and Gas Burner Unit. It is flexible three ways . .. (1) designed 
for use with either oil or gas—or both, (2) flexible where 
steam demands swing sharply and (3) can be operated by either 
natural or forced draft. 

ENCO BURNER UNITS ARE MADE in many sizes to suit all! 
capacity requirements. 


Enco Interchangeable Atomizers 


Wide Range Mechanical —Capacity range of 10 to 1. Manual 
or automatic control. Constant high oil pressure at atomizer 
insures efficient atomization over entire load range without 
recirculating or returning oil. 

Steam or Air — Capacity range of 10 to 1. Controlled by manual 
or automatic pressure regulation. 

Standard Range Mechanical — Available in all sizes to suit load 
and capacity requirements. 


ON REQUEST 
WRITE TODAY 


“THE ENGINEER COMPANY ew vom, vou 


IN CANADA: F. J. RASKIN, LTD., 4220 IBERVILLE ST., MONTREAL 34 P.Q. 
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i Enco type K oil 
burning unit 
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| 
Enco type K gas-oil 
burning unit 
Enco standard range mechanical atomizer gun 
| 7 
i Enco wide range steam atomizer gun bh 
‘ 
showing burner tip assembly 
Enco gas burning gun 
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Some still say: 
“It can’t be that simple” 


If you believe that “seeing is believing” try 
Fafnir Ball Bearing Power Transmission 
Units on your next installation. We'll let 
you judge for yourself. 

To make it simple for you, a nearby Fafnir 
Distributor will supply the units best suited 
for your requirements. The Fafnir Bearing 
Company, New Britain, Conn. 


To those who have struggled with shaft 
¢ shoulders, lock nuts, adapter sleeves and 
: other gadgets for holding a bearing to a 
‘ shaft it is understandable why some still 

say: “It can’t be that simple”, when they see 

how easy a Fafnir Wide Inner Ring Ball 

Bearing with the famous Self-Locking Col- 

lar slides on and fastens to a shaft. 


FAFMIR BALL BEARING 


It’s this simple 
1 


Slip it over the shaft. FLANGE CARTRIDGES 
Mechani-Seal Type. Two 
2 Series: Light and Heavy 


Engage and turn the collar. 


jes: Light Heavy 
Set the screw. 


PILLOW BLOCKS Fixed and 
Floating Types. Two Series: 
Standard and Heovy 


PILLOW 
BLOCKS 


With tinth seals, and 


that’s all 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE Nel LINE IN AMERICA 
FLANGETTE 
With pressed steel flanges 


DOUBLE RIGID PILLOW 
BLOCKS Heavy Duty 
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TAPPING, DRILLING AND 
THREADING EQUIPMENT 


NOW MANUFACTURING 

COMPANY has long enjoyed 
an enviable reputation for lea 
cw in the field of Automatic 

Drilling, Ta and 

Machines. absolute dep: 
bility and lon, * life of their equip- 
ment is largely due to the consis- 
tent use of finest materials and the 
extreme precision with which all 
parts are made. 


Invariably Snow specifies G.S. 
Fractional Horsepower Gearing for 
their driving mechanisms. ey, 
like so many other leading manu- 
facturers from coast-to-coast, have 
found that G.S. Gearing assures 
a degree of uniform high quality 
trouble-free operation which 
only these better Gears can give! 


If you have a Fractional Horse- 
power Gearing problem, however 
simple or intricate it may be, sub- 
mit it to our capable staff. Gec the 
advantage of our unusual “know- 
how" gained thru more than 30 
years’ in the 
q uction of 
om 12 to 96 
D.P. and finer. suggestions 
and moderate cost estimates won't 
cost ae one poner. Will you write 
for them today? 


Fond 


he rin hy 
and finer. W vou ring on company 
stationery, please? 


Inc. 
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Economical, efficient materials handling 1s 
never a matter of luck. Each system must result 
from careful analysis of individual needs, must be 
developed only after every phase of the problem 
at hand has been thoroughly studied. 
Gifford-Wood has been engineering materials 
handling systems for more than a century. Over 
these years, tremendous practical experience in 
the development of materials handling sys- 
tems for every industry has been built up. 


Ir enables G-W Engineers to go straight to the 
heart of your handling problem, to make recom- 
mendations based not on theory but on thorough 
understanding of your specific needs. It enables 
them to design for maximum economy by keeping 
operating and maintenance costs at the minimum. 

To call upon G-W Materials Handling 
Engineers to survey your present methods of 
handling materials places you under no obligation. 
It may well prove to be a step toward higher profits 
through lower operating and maintenance costs. 


When You Think of Materials Handling — Think of Gi#FoRrD-Wooo Co. 


NEW YORK 17, N. Y. 
420 LEXINGTON AVE. 
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HUDSON, NEW YORK 
CHICAGO 6, ILL. 


Since 1814 
ST. LOUIS 1, MO. 


RAILWAY EXCHANGE BLDG. 565 W. WASHINGTON ST. 
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The cut-away bearing illustrated is an “R-YS” 


type Hyatt Hy-Load Bearing. It not only pro- 


vides the high radial capacity of a cylindrical 


roller bearing but when mounted in pairs, 


opposed as shown in the drawing above, will 


also locate shafts. 


In the Hyatt Hy-Load line of cylindrical 


roller bearings there are ten different types, 


each designed to fulfill specific application 


needs. Of these ten types, four are made with 


separable inner races, two with separable 


outer races and four are non-separable, thus 


permitting wide flexibility in machine design 


and assembly procedures. A wide range of 
sizes are made in every type. 

With this large selection of bearing types 
and sizes from which to choose, a designer 
can find a Hy-Load Bearing to fit almost any 
application need. 


Full information about Hyatt Hy-Load 
Roller Bearings is contained in our Catalog 
547...a complete engineering guide to 
radial bearing selection and use. Hyatt Bear- 
ings Division, General Motors Corporation, 
Harrison, New Jersey. 
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OEWY ROLLING MILL DIVISION 
HYDROPRESS - INC - 


ROLLING ‘MILLS AND ROLLING surat EQUIPMENT 
es NEW YORK 22 
pe 
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Special Machine makes 
Alloy Piping... 


he first 30-inch O.D. chrome-moly corru- 

gated piping was recently formed on the 
unique device shown here. Totaling some 90 
feet over-all, eight pieces comprise the complete 
order. They are for the major part of the ex- 
haust-steam line from a topping turbine in a 
main power station of a metropolitan utility 
in the East. 

Beyond physical size itself, the major prob- 
lem in fabrication was to preclude cracking, a 
defect much more apt to occur in forming 
chrome-moly than in working either carbon or 
carbon-moly steels. Through carefully con- 
trolled incremental heating and 
compression on a specially built machine, the 


Special studies of unusual Metallurgical research by 
problems such as graphitiza- recognized specialists who 
tion to assure long life and have made major © 

low maintenance. tions in this 


first 300.D. Corruga 


corrugations were formed, giving the final 
corrugated piping five times the flexibility of 
plain piping. 

Specific know-how in incremental heating 
was to a large degree responsible for the success 
of this operation . . . this and an extensive 
background in the fabrication of alloys. Over 
the years special alloy fabricating methods have 
been developed by Kellogg engineers, who have 
been entrusted with such recent innovations in 
power piping at the first HT-HP stainless steel 
installation and the fabrication of piping for 
the original 10506°F. station. 

Knowledge of such special techniques is 
among the advantages utility companies gain 
when they specify M. W. Kellogg HT-HP power 
piping. 


or 
ted 


Complete facilities for the fab- Top welding performance in Quality contrel, devised by 
rately analyzing stresses in pip- _rication of steel productsfrom — shopsand in the field by weld- metallurgical experts, embrac- 
ing and providing unique simple forgings to specially ers accustomed to working ing forming, heat treating and 
data for critical inscallauons. cast bi- c ices. -Ray checks. non-destructive testing. 


The M. W. Kellogg Company (Subsidiary of Pullman, Incorporated)—Offices in New York, Jersey City, Buffalo, Los Angeles, Tulse, Houston, 
Toronto, London and Paris 


MEcHANICAL ENGINEERING 1950 - 9 


‘ 
4 
| 
| 
; 
| 
— 


ajor Advance in Electric Control 
creases Production From Industrial Operations 


With production demands reaching toward fresh all- 
me highs, this new P.A.T.’50 Control comes at the ideal 
¢ to help thousands of firms increase the output of 
eir industrial furnaces. Here's why: 


This Control has something that’s brand new. It acts on 
© speed of swings in furnace load, as well as on their 
ze and permanence. Thus, if enmendiiie changes 
ently, it is gently nudged back into line. But if it starts 
1 briskly—as when the furnace door is opened- 
-A.TO50 reacts briskly. The faster the change, the fur- 
L.A.T.50 moves the tuel valve. Then, at the instant 
action begins to head off the change, the Control 
Starts backing away. By putting on the brakes it brings 


temperature back in line smoothly, rapidly, 


This “Rate Action” increases production because it re- 
duces the length of time a furnace is off temperature. It 


means more heats per week, 


P.A.T.50 is the Only electric positioning control with 


Rate Action. It’s a unique L&N contribution to auto- 


matic regulation. 


Also, Proportioning and Reset Actions are more re- 
sponsive than before. These two components have always 
been vital to automatic control, and of course continue so. 
They stop the normal, every-day temperature swings 


which are started by changes in the size and permanence 
of the furnace load. 

When we gave P.A.T. its third component of rate 
action—and introduced it in this '50 model—we were 
able also to increase the sensitivity and range of adjust- 
ment of proportioning and reset components, The result- 
ing maproremnens in control action shows up at all times, 
but especially when temperature is being stubborn-—try- 
ing to edge away from the control point, or to level off 
incorrectly, Even without rate action, P.A.T.’50 would 
do a better-than-ever job. But with rate action, results 
are far superior to any previous electric control, 


The News ts in the Control Unit. Everything new in 
P.A.T.30 is in the Control Unit—the device in center of 
above illustration which is usually mounted below the 
Speedomax or Micromax Recording Controller, and 
which links that instrunient to the fuel-valve-driving 
mechanism. In line with our policy of making improve- 
ments readily available to users of our equipment, earlier 
installations of P.A.T. Control can be converted to 
P.A.T.350 by replacing the Unit and making slight 
changes in the Controller. The new Unit is fully elec- 
tronic—has no moving parts except two hermetically- 
sealed relays, 


For complete details, contact our nearest office, or write 
us at 4963 Stenton Ave., Philadelphia 44, Pa. 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


Jel. Ad ND4-33(1) 
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Accurate Wire Drawing Assured 
WITH LINK-BELT P.I.V. DRIVE 


Operations of this Tandem Cop- 


per Wire Drawing Machine are per- 
fectly timed by the motorized P.I.V. 


cise speeds in 
copper rods 
Gauge Wir 


Roll shafts on this wire drawing machine must run at exact speeds 
to assure uniform wire sizes. The precise speed for a given wire 
size is instantly obtained, in a stepless operation, through the Link- 
Belt P.1.V. Drive. When adjusted, the speed remains constant in- 
definitely, without slip or creep. 

The P.1.V. Drive eliminates stops for gear changes because 
speeds are changed by a hand wheel while the machine is running. 
Speeds are varied the smallest degree for the most delicate work. 
Product quality is improved . . . waste and damage are avoided .. . 


Power is transmitted from one 
pair of grooved wheels to an- 
other, through a unique chain 
which forms its own teeth, with- 


out slip. time is saved. 
Wholly enclosed and running in oil, the all-metal P.I.V. Drive .. 
operates efficiently with a minimum of attention, 
« Find out how the P.I.V. Drive can benefit your business. Send 
Speed ratte changes = for Book 2274. It has information on eight styles of the P.I.V. 
toes. Adjetment Sy ently eper- Drive, from ‘2 to 25 h.p., to suit a wide range of applications. 
ated hand wheel permits the 
most minute variation between LINK-BELT COMPANY 
input and output speeds, within Sandie 4. 5, 


range of the drive. Offices, Factory Branch Stores and Distributors in Principe! Cities 0 


Wherever exact synchronization of rotating 
parts must be maintained in 
continuous duty operation... INDUSTRY USES 


Variable 
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... by one of the SK Rotameters in our standard line. 


That’s why it would pay you to investigate-——acquaint 
yourself with the numerous types and sizes we have 
to offer. 

Many years of experience in solving hundreds of cus- 
tomer problems have helped us to design a group of 
Rotameters sufficiently diversified to meet most indus- 
trial requirements. However, should your problem differ 
from others so radically that one of our standard types 
won't solve it, you can count on our engineers to give 
you all the help possible in designing a new unit 
which will. 

Bulletin 18-RA, shown at left, pictures and briefly 
describes the construction and principle applications of 
all standard SK Rotameters. It’s yours for the asking. 


SCHUTTE and KOERTING Company 
Manufacturing Engineers 


1166 THOMPSON STREET + PHILADELPHIA 22, PA. 


JET APPARATUS ~ HEAT TRANSFER EQUIPMENT - STRAINERS - CONDENSERS AND VACUUM 
PUMPS + OlL BURNING EQUIPMENT - ROTAMETERS AND FLOW INDICATORS - RADIAFIN 
TUBES » VALVES - SPRAY NOZZLES AND ATOMIZERS - GEAR PUMPS - DESUPERMEATERS 
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A practical idea 
| : for users of STEAM TRAPS 


Many readers of this publication can remember 
when there was only one kin’ ©: steam trap and 
when one trap to a room or a building was enough. 
As long as the trap “tilted,” everybody was happy. 

The science of steam trapping has come a long 
way since then but we still have with us the engi- 
neer who tries to “standardize” on one type of 
trap for the whole plant and the steam man who 
doesn’t realize that the cost of Sarco traps is so 
reasonable today that it pays to put one on each 
coil. 

One thing is certain. You will need several types 
of steam traps to lure the utmost out of your fuel 
and your production equipment. Sarco makes five 
distinct types of steam traps and is in a position 
to recommend the right type for each job. 

And you can’t tell by the cost. An inexpensive 
type of trap may be the best and the most expensive 
trap the worst type you could use on any particular 
job. You can get the right trap the first time for 
each job by asking the Sarco Specialist near you or 
writing for our Selection Chart No. 1600. 


THERMOSTATIC 


SARCO COMPANY, INC. © 


SARCO 


all 
IMPROVES OW AL AND OUTPUT 
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Family Group .... proud of its size. . . and traditions 


Large group though ic is, you see here only one branch of size because nothing less could meet the demand for fittings 
the world’s largest family of fittings for pipe welding. of WeldELL quality and uniformity to satisfy every con. 


It is simply the stock sizes of long-radius WeldELLS in ceivable piping condition. 
a single weight and material — merely a small fraction of Yes, there is a Taylor Forge Fitting for every purpose. 
the enormous line that includes more types of fittings, in From the smallest to the largest, every fitting in the WeldELL 
more materials, more weights and more sizes than any line shares the principle of sound engineering design and job- 
other line. speeding utility that Taylor Forge has consistently applied 
Important though the breadth of the WeldELL line isto —‘for half a century. 


every man who designs or erects piping, still more important 
is the significant fact that the WeldELL family grew to this Mail the coupon for Taylor Forge catalog. 


TAYLOR FORGE 


TAYLOR SPIRAL PIPE is available in broad range of Catalog 486 covering welding Guings and tered Ganges. 
sizes and thicknesses. Coupon brings Spiral Pipe () Send Bulletin 493 covering Toylor Spiral Pipe and related fittings. 


Bulletin 493. NAME 
POSITION 


no 


TAYLOR FORGE & PIPE WORKS STREET ADDRESS 
P. Box 485, Chicago 90, Ilinois city 


Offices in all principal cities: Eastern Plant: Carnegie, Po, Mail te Tayler Forge & Werks, P. ©. Box Chicago 
Western Plant: Fontana, Calif. 504.1250 
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This 200 kw Terry Turbine driven generating 
unit operates in parallel with other generat- 
ing equipment, the load on the unit being 
adjusted in accordance with the demands 
for exhaust steam. It is a single stage 
axial-flow, type, 4500/1200 rpm, 160 psi, 
0 superheat, 5 psi back pressure, equipped 
with Terry reduction gears, oil-relay gov- 
ernor, motor synchronizer and back-pressure 
regulator. 


am Balance 
The installation pictured above is typical of 
many special applications of Terry Steam 
Turbines, each designed for specific re- 
quirements. 


Any of our district representatives will 
gladly give you full information on a tur- 
bine to meet your requirements, no matter 
how special they may be. 


No obligation, of course. 


‘THE TERRY STEAM | 
‘TURBINE COMPANY 


TERRY SQUARE,HARTFORD.CONN. 
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Tris huge and complex line grinds and polishes the clear, 
safe-vision glass made by the Ford Motor Company in its plant in 
Dearborn, Michigan. There are 60 grinding and 100 polishing 
machines using 1100 blocks of felt. The ways on each line 

are leveled to an absolute plate by means of engineer levels set 
up from the center, so that the ways are definitely not following 
the curvature of the earth. The tables making up the line are 

92 inches wide and 12 feet long, and are automatically 

latched together, forming a continuous table 600 feet long. 
Some of the blocks of American polishing felt can be seen in 
the illustration above. It is a source of satisfaction to 

American Felt Company to play a part in this operation. 

Felt is so important to the automotive industry that strict 
standards were developed for the material, permitting the various 
types to be correctly chosen for specific applications, and exactly 
specified when ordering. Many other industries also order from 
American to those standards. Typical applications, both within and 
without the automotive industry, include: sealing, wick 
lubrication, gaskets, washers, anti-squeak strips, dust shields, 
lining, padding, filtration, polishing, cushioning, insulation, wiping, 
sound absorption. American supplies felt in sheets or rolls, and 
also provides precision-cut parts, ready for assembly. 


for technical information ond illustrative semples, write tor special booklet: Felts.” 
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American Felt 


GENERAL OFFICES: 
50 GLENVILLE ROAD, GLENVILLE, CONN. 


ENGINEERING AND RESEARCH LABORATORIES: 
Glenville, Conn.—PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, Y.; it, Mich.; 
R. L—SALES OFFICES: New York, 
. Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Lovis, Atlanta, Dolles, San Fran- 
Los Angeles, Portiond, Seattle, Montreal. 
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TRI CLAD motors will run 
safely without relubrication for 
as long as any general-purpose 
motor you can buy— 


Tri-Clad extra lubrication “protection” can save 
you money because: 


1. Tri-Clad’s oversize grease reservoir and the 
heaviest standard-service bearings mean you do 
no* have to bother with greasing between motor 
check-ups. 


2. When relubrication is needed on those tough 
applications, you can grease a Tri-Clad without 
interrupting production-line operations. 

Tri-Clads are grease-gun easy to lubricate on 
the job. Moreover, a Tri-Clad motor will run safely 
where an ordinary motor would fail. Chances 
are you'll be spared the cost of a “special” motor. 


You 8€ THE suoGe! The best way to prove to yourself 
that Tri-Clad gives you the most for your motor 
dollar is to contact your local G-E office. Tri-Clad 
stocks are complete. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


PRESSURE-RELIEF GREASING — An efficient system of pressure- 
relief lubrication (with dard fittings) bles a Tri-Clod 
motor to be quickly and easily greased ori the job when and 
if it's needed. : 


1 EXTRA BEARING PROTECTION — Tri-Cled gives you extra oh, 
| bearing protection because heaviest standard-service bearings ee 
; are carefully selected to withstond severe loads for long periods. a 
Ee | rp 4 
a EXTRA GREASE — Four times the ordinary amount of grease is eae I, : 
i pocked into the large Tri-Clad grease reservoir. Since bearing ae G 
e life depends on grease, this means that Tri-Cled motors will 
val run sofely for years —for as long as any general-purpose ; 
oe motor you can buy. 
| 
| (3) SEALED-IN BEARINGS — Bearings and grease are completely 4) 
| sealed in a cast housing with long running seals for extro i 
| protection from dirt, dust, and lubricant leckage. / 
| 


Dowel Service provided a fast, effective solution! 


A midwestern power and light company, 
operating 350,000 Ib. per hour steam 
generators, was having numerous un- 
scheduled shutdowns because of tube 
failures. Although tubes were turbined 
periodically and inspections showed that 
deposits were small in amount, tubes 
continued to blister. A crisis was reached 
when 11 outages occurred in 18 days! 


Dowell Service provided the answer with 
a more effective, faster and more economical 
method of maintenance cleaning. Tube 
failures at this power house have been 
practically eliminated. A regular cleanin 

schedule using Dowell Service has oiieal 
similar problems in many other plants. 


DOWELL INCORPORATED - 


THE DOW CHEMICAL 


SUBSIDIARY OF 


What is Dowell Service? Experienced 
engineers fill the equipment to be cleaned 
with special liquid solvents designed to 
dissolve and disintegrate the profit-steal- 
ing deposits from all surfaces, even the 
most complex, in a few hours. The 
solvents are carried to the job in Dowell 
pump trucks and are pumped into the 
unit through regular connections. There 
is no dismantling. 


Call Dowell for consultation on your 
cleaning problems. A Dowell engineer is 
as near as your telephone. No obligation, 
of course. 


TULSA 3, OKLAHOMA 


COMPANY 


Other recent Dowell jobs: 


Anthracite filters cleaned by Dowell 
Service in one working day. Backwash 
rate increased from 75 to 385 g.p.m. 
Five air conditioning compressors 
cleaned for office building in 8 hours 
by Dowell Service. Result: $15.70 per 
day saved on power demand. 
Two 40,000 Ib. /hr. boilers cleaned for 
paper company in 24 hours. Result: 
37 tons of fuel per day saved under 
same load conditions. 


CHEMISTRY APPLIED TO MAINTENANCE CLEANING PROBLEMS 
ay he failures 
| 
1 Power Company askell. “all 
| { 
|. 
| 
| 
New York 20 Buffalo 2 Kanses City 8 Mt. Pleasent, Mich. 
Boston 16 Clevelond 13 Wichita 2 Hemilton, Ohio 
Philadeiphio 2 Okiahome City 2 Cherleston 27, W. Va. 
a Boltimere 18 Detroit Houston 2 Salem, 
Richmond 19 St. Louis 8 Ft. Worth 2 Midland, Texas 
\ Long Beach, Ockland, Casper: Dowell Associate—Iinternational Cementers, inc. 
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Schematic diagram 
. shows how water level 

differential across 
screen is continuously 
measured by bubble 

tubes. Rotax Con- 

o—----- troller starts and stops 
screen and spray 

motors as required. 


tee with Foxboro liquid level type screen control 


’ Make sure your intake suction well can't go dry when exces- 
sive refuse suddenly piles up on the traveling intake screen! 
The Foxboro Traveling Screen Control System automati- 
cally starts the screen-rotating motor and the cleansing spray 
whenever refuse accumulation causes the water level differ- 
ence between opposite sides of the screen to exceed a certain 
preset value. Quickly, it purges the screen of refuse and 
restores the intake level to normal or sounds an alarm 
indicating that the cleaning mechanism is unable to cope with 
the difficulty. What's more, this action takes place only when 
the screen actually becomes clogged . . . no waste of power 
or unnecessary wear on mechanism through needless 
periodic operation. 

The Foxboro Traveling Screen Control System is easy to 
install, inexpensive to operate, and pays big dividends in 
better intake operation, less maintenance and greater peace 
of mind. Write for complete information. The Foxboro Com- 
pany, 182 Neponset Ave., Foxboro, Mass., U.S.A. 


Make 
traveling 
intake 


screens 
positively 
“Plug-Proof”’ 


ROTAX Liquid Level Controller. The heart of 
the system, translates leve! differential 
into operation of motors. In addition, it can 
operate warning horn cr light in case 
of unusually severe fouling. Circular or 


rectangular case models 


BORO __ INSTRUMENTATION 
INDICATING RECORDING - CONTROLLING 


REG. VU. S. PAT. OFF, 
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ERIE CITY 3-Drum Boiler 


Exceeds Predicted Efficiency 
of 84.56% at Mueller Brass Co. 


BOILER NO. 6 at Mueller Brass Co., Port Huron, 
Mich., an Erie City 890 h.p. 3-drum boiler, outdoor 
installation, designed for 675 psi, was recently given 
a 21 hour test under normal operating conditions. 


During this test the records show that 121,311 
pounds of coal produced 1,156,400 pounds of steam, 
an evaporation rate of 9.53 pounds of steam per 
pound of coal, an efficiency of 88.5%, A computed 
heat balance based on CO2, flue gas and other test 
readings, indicate an efficiency of 85.15%. Either 
figure shows that the prediction was surpassed by a 
comfortable margin. 


The Erie City Steam Generator, complete with 
water walls, economizer and superheater, is stoker 
fired with Ohio Strip Mine Coal of 11,513 B.T.U. 


Boiler and Water Walls 
11,600 sq. ft. Heating Surface 


.. . 7,344 sq. ft. Heating Surface 
Superheater. . 


Furnace Volume. 
190.7 sq. ft. (effective) 


For a detailed report on the complete test performance, write for bulletin SB-40. 


Erie City 890 hp. 3-Drum Outdoor Type Steam Generator at 


MUELLER BRASS CO., Port Huron Mich, 


Complete Steam Generators @ Type C 3-Drum Boilers @ Types VL & VC 2-Drum Boilers 
e “Economic” Boiler with or without Water Walls @ Welded H. R. T. Boilers @ Welded 


Steel Heating Boilers e@ 


“Keystone” Packaged Steam Generators @ 


Coal Pulverizers 


@ Underfeed and Spreader Stokers @ Welded Pressure Vessels for the Process Industries. 


ERIE CITY IRON WORKS ERIE, PA. © Stace 
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6,154,648 tons of steel 
rolled on this bearing 
lubricated by Farval 


IGHTEEN years ago, this continuous hot strip 
mill was installed at the Inland Steel Company, 
Indiana Harbor Works, East Chicago, Indiana. It was 
then the last word in rolling mills, with roll necks 
equipped with Timken bearings and lubricated with 
three Farval Heavy Duty Automatic Lubrication 
Systems. 

Since then this mill has rolled more than six 
million tons of steel. The Timken roll-neck bearing 
shown in this illustration, when removed for photo- 
graphing, had a total of exactly 6,154,648 tons to its 
credit. Inspection at that time showed that the bear- 
ing was still in splendid condition, good for many 
thousand tons more. There has never been a bearing 
failure or an interruption of production because of 
inadequate lubrication—thanks to Farval. 


Farval serves the vast majority of the world’s hot 
strip mills—well over 70% of the mills in America 
and abroad. And since the original cold strip mill in- 
stallations in 1930, more than 90% of all the contin- 
uous cold mills built have been equipped with Farval. 


Farval is the original Dualine system of centralized 
lubrication that has proven itself through years of 
service. The Farval valve has only two moving parts— 
is simple, sure and fool-proof, without springs, ball- 
checks or pinhole ports to cause trouble. Through its 
full hydraulic operation, Farval unfailingly delivers 
grease or oil to each bearing—as much as you want, 
exactly measured—as often as desired. Indicators at 
every bearing show that each valve has functioned. 

Write for Bulletin 25 for full details. The Farval 
Corporation, 3264 East 80th Street, Cleveland 4, O. 


Affiliate of The Cleveland Worm & Gear Company, Industrial ® 
Worm Gearing. In Canada: Peacock Brothers Limited. 


FARVAL—Studies in 
Centralized Lubrication 
No. 116 
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foster Wheeler 


Dual Steam Genera 


it hes been in 


Evidunee of the 


ing aiceptance of th 
Foster Wheeler Dual Cl dm 
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Yes! we said gear motors 
UP TO 150 HP 


for dependable low-speed drive 


This portable aspholt mixer, product of lowa Manufacturing Co., puts @ 5S0-hp 
G-E geor-motor to good use. Electric gear-motor drive provides extra dependability 


and flexibility. 


G-E GEAR-MOTORS 


compact, efficient, extra-protected 


Even for large low-speed drives up to 150 hp, there’s a G-E 
gear-motor that can fill the bill. With it you eliminate sepa- 
rate gears or reducers, because you buy only one compact, 
pre-engineered power package. You save purchasing and 
engineering costs by specifying one unit to do the job. 

In hazardous areas, too, G-E explosion-proof gear-motors 
offer extra protection for applications where open gears, 
belts, and pulleys are prohibited . . . and in addition to these 
features, you get: 


UNIT RESPONSIBILITY— GE. assumes unit responsibility for ° 
both gear and motor, whether it's rated at 1 or 150 hp. You 
avoid many design and purchasing problems. 


PRE-ENGINEERING G.£ gear-motors are pre-engineered to 
work as a unit, give you the best possible combination of gear 
and motor for your job. 


whole unit from dust and dirt, permits application where chains 
and belts cannot be used. 

Standard ratings up to 75 hp are available from stock, and 
special quotations are issued for ratings up through 150 hp. 
To fill your needs on all gear-motor requirements, call your 
nearest G-E Sales Office or your local distributor. Apparatus 


lanetary gear reduction gives you smooth transmission with 
greatest load-carrying capacity in the smallest space. 


In th halt ing operation, easy starting ond 
smooth operation of this 60-hp Tri-Clad gear-motor are pro- 
ducing substantial sovings. The gear-motor replaced a steam- 


engine drive. Dept., General Electric Co., Schenectady 5, New York. 
758-5 
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INSTRUMENT 


VALVES 


For Orifice Meters, Regulators, 
Gage Lines, Instrument Panels, 
Christmas Trees, By-pass Lines, etc. 


ai A NEW DESIGN in 
instrument valves — forged (iam 
steel for strength in high temper- Waa 
ature or high pressure service; 
no bonnet joint, swing bolted 
gland for easy packing adjustment. 
Compact enough to fit the limited 
spaces of panel boards, this new 
Edward instrument valve is especially 
designed for close regulation on meter 
and regulator lines, too. 
Built in globe or angle design, screwed 
or socket welding 
ends, 4 in., % in., and 
% in. sizes. Working 
pressure ratings 6000 
ib WOG, 1500 Ib at 
850 F with carbon 
steel bodies, and 1500 
ib at 1000 F with 13 
per cent chromium 
EValloy stainless stee! 
bodies. Write today for 
Bulletin 491, 


ACTUAL VALVE SIZE 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 
EAST CHICAGO, INDIANA @) 


| 


COMPOSITION SEAL; 
(OIL RESISTANT 
SYNTHETIC RUBBER 


COATED FABRIC) 
*PATENT APPLIED FOR 


Series 1600 (Ground) and 3000 (U 
| Sealed. Also Av 


or Without Plate 


WRIT FOR NEW 

A ‘ 


For the Product Designer 
and Product Manufac- 
turer, an important new 
addition to the NICE line. 
Field.tested and proven 
highly successful, the 
NICE COMPOSITION SEAL 
design effectively retains 
lubricant and excludes 
foreign material. 


NICE BALL BEARING COMPANY 
NICETOWN PHILADELPHIA PENNSYLVANIA 
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What have that offer so 
: many more economic, engineering and production i 
advantages than can be obtained with any other 
material, is illustrated and described in this 
=REFERENCE BOOK 
on forgings. 


Write for a copy. Then consult a forging engineer about 
how you can obtain the correct combination of mechanical 


qualities in forgings for your particular type of equipment. 


ROP 
ASSOC 


DROP FORGING ASSOCIATION - 605 Bullditig Clevelosd 15) Ohigan 


ATION 


|. 
a 
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portant Notice toall of Mechanica Enrincering 


BOSTON GEARS cut , 20° Pressure Angle 


Quieter — Longer Life 


* TRANSMIT MORE HORSEPOWER 
RUN QUIETER LAST LONGER 


ASK THE NEAREST BOSTON GEAR DISTRIBUTOR to show you a 
pair of Boston Gears cut 20° Pressure Angle. See for yourself 
why they are stronger and will take loads otherwise requiring 
heavier pitch, larger pitch diameter, more expensive, 1414° 
angle gears. Design them into your equipment. 


“aly 


e ALL BOSTON STEEL MITER GEARS are made with 

‘ a 20° Pressure Angle and with flat (not 
; “cupped”) gear end surface for quick, compact, 

12-10-8-6 and 5 pitch ,,, precise assembly and quick, sure alignment 
sizes. Consult your new Boston fationon tees, when installed. Available from nearby stock. 


Gears write for free 


Gear Cotalog No. 55. eo «= See Catalog No. 55. 


80 STOW’. stocks are. 
GEAR WOR 


66 HAYWARD ST., QUINCY 71, MASS. 
Sprocken Reductors 
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7 THE DESIGN PROBLEM INVOLVES 
INSULATED PIPING 
THE EFFICIENT ANSWER 


PREFABRICATED INSULATED 
PIPING SYSTEMS 


Architects, engineers and contractors have 
long recognized the factors that make Ric-wiL 
“the Greatest Name in Insulated Piping”. 

First, there is the product. Ric-wiL Pre- 
fabricated Insulated Piping, with all accesso- 
ries furnished to make a complete distribution 
system, is carefully built of the finest known 
protective and insulating materials to insure 
long and efficient operating life. The accurate 
prefabrication of Ric-wiL units speeds up in- 
stallation and provides system fiexibility 
possible only with Ric-wiL. 

The product is backed by forty years of ex- 
perience spent exclusively in the designing and 


For full technical information on Ric- 
wiL Insulated Piping Systems, call or 
write the Ric-wiL office nearest you 


production of top-efficiency insulated piping 
systems. Constant research and development 
of Ric-wiL products have kept pace with all 
modern design and construction practices. 

The specialized Ric-wiL Engineering Service 
provides full technical data, detailed working 
drawings, and a complete analysis of piping 
layouts. This assures users of Ric-wiL products 
and services of more efficient systems and con- 
sequent substantial savings in installation and 
final project costs. 

When you have a design problem involving 
insulated piping, contact your nearest Ric-wil 
representative for the most efficient answer. 


IMSULATED PIPING SYSTEMS 


THE RIC-WIL COMPANY - CLEVELAND, O. 
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What kind of dog i is this? 


Tuose front legs are built for speed —if his rear 
legs can keep up the pace. 

We think Rover makes a point for us. When you 
sell Carrier, sell Carrier all the way. No air con- 
ditioning, heating or refrigerating system is any 
stronger than its “weakest link.” And only when 
the system you install is completely Carrier can 
you be completely sure. 

That’s our advice. If you follow it, there’s no 
chance of anybody saying about one of your instal- 
lations, ““What kind of dog is this?’ 


Whenever you think of air conditioning, refrig- 
eration or heating, see a Carrier office or installing 
dealer. Either will gladly work out the details of 
installations for you. These are a few of the 
Carrier products available: Conduit and Duet-type 
Weathermaster systems for multi-room buildings; 
Evaporative Condensers; Central Air Conditioners; 
Dehumidifiers; Self-contained Air Conditioners; 
Reciprocating, Centrifugal and Absorption Refrig- 
Cold Diffusers and Heat Dif- 


fusers. Carrier Corporation, Syracuse, New York. 


eration Machines: 


AIR CONDITIONING - REFRIGERATION - INDUSTRIAL HEATING 
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LimTora 


Mounted 
At any Angle 


Because LimiTorque Valve Controls are completely mechanical in construc- 
tion, they can be installed and will function with equal satisfaction, efficiency Send for our 96 poge 
and dependability in any desired position. No adaptations or compensations — 

se make request 
are necessary for any angular positioning. There are many valve locations on your buéleces 
where this LimiTorque feature is not only desirable but vital. 4 

LimiTorque Controls are suited for any make and type of valve and can 
be actuated by any available power source. 


Your valve manufacturer can supply them. 


Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
PITTSBURGH +» CHICAGO + HOUSTON 


NEW YORK + 
G. GREEY LIMITED, TORONTO 


IN CANADA. WILLIAM AND ) 


Industrial Gears and Speed Reducers 


LimiTorque Valve Controls 
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FOR THE DESIGNER 


Bolt 


LINEAR ~ 
PRECISION * 
MOULDED 


oo? 


of 


RINGS 


You get a perfect seal with only metal-to-metal contact between flanges when 
you use a Linear ““O”’ Ring Gasket. There’s no more need for straining at bolts 

. and no more need for periodic checking or tightening. 

Linear “‘O”’ Rings are easily installed, without special assembly tools or gasket 
paste. They maintain a positive seal in spite of vibration. They cannot be 
unduly squeezed or damaged by over-tightening. They enable a reduction in the 
number of bolts required for a leak-proof seal. They eliminate expensive shut- 
downs and repairs created by inopportune gasket failure. And, they take the 
guesswork out of the effectiveness of your flanged connections... help you 
standardize on one simple, efficient, maintenance-free method. 

Linear “‘O”’ Rings are compounded of natural or synthetic rubber, fluorethy- 
lene polymers, and silastics . . . are available in a complete range of J.I.C. and 
A.N. standard sizes, as well as hundreds of non-standard sizes for special uses. 
For specific help with your sealing problem ... CALL LINEAR. 


LINE tac’, STATE ROAD & LEVICK STREET, 35, PA. 
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The STROBOLUME normally is housed 
in the power supply case and weighs, 
complete, 18!» pounds. The sealed 
beam lamp and its case are remova- 
ble from the power supply assembly 
for use at the end of a 10-foot cable. 
The lamp housing is equipped with a 
standard photographic tripod socket. 


TYPE 1532-A STROBOLUME. . . $225 
TYPE 631-84 STROBOTAC (special, with 
flashing rate of 60 to 1,440 per min- 


GENERAL RADIO COMPANY 


for extra HIGH Light Intensity 
in S-l-o-w Speed Stroboscopic Applications 


HE G-R Srropo._ume® is designed to give an extra brilliant, very 
short intensity light for observation and photography of very slow- 
moving objects or machine operations . . . much slower than can be 
recorded by our other stroboscopic devices. 
It is particularly suited to single- or multiple-flash stroboscopic 
photography, having a flash duration of approximately ten millionths 
of a second .. . about one-twentieth that of the average commercial 
“speed light.”’ 
The StrRoBOLUME can be operated in several ways. It is supplied with a 
cord and push-button switch for firing at random hand-controlled 
moments. With an external contactor its flashes can be timed to 
correspond to the speed of a rotating shaft; when so used it can be 
used at flashes up to 1,200 per minute. 
A special slow-speed Srroporac® is available for operation with the 
StrROBOLUME to flash the latter from 60 to 1,200 times per minute. The 
special SrroBoTAC alone has a speed range of 60 to 1,440 per minute. 
With the SrropoLuME many new fields for the Stroboscopic study of 
very slow moving machines are opened to research, design, production 
and maintenance. 
We would like to send you complete information. Just request a copy 
of the STROBOLUME BULLETIN. 


Cambridge 39, 
Massachusetts 


Michigan Ave., Chicago 5 deed Los Angeles 38 
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This free booklet will help you 


GET MORE 
OUT OF METALS 


--.and also understand why Monel, 
Nickel and Inconel are critically 
needed for the “‘really tough” jobs 


Here's a booklet that's a “must” for any one who 
chooses or uses metals. 


And, with all metals in ever-shortening supply, 
it’s a timely booklet that can help you make the best 
use of the metals you're getting. 


Written by the Development and Research Department 
of The International Nickel Company, this booklet 
explains the mechanical properties of metals and alloys 
so that the reader is able to understand, compare and 
judge their values for practical applications. 


- It explains in one-page treatments many of the technical 
“terms and testing procedures needed for a working 36 PAGES OF INFORMATION ABOUT METALS 
‘knowledge of metal behavior. 

Thermal Expansion 


Also included bles of data f 
so inclu are many tables of data for comparing Yield Serength, Proportional 
the suitability of Inco Nickel Alloys for applications Limit, Proof Stress, Rigidity, Low Temperature Prepertios 


mechanical properties. 1 of 
Any one who absorbs the information in this booklet Twist Resistance 
| will be equipped to do a better job of metal selection. Hardness Concentration-Cell, Galvanic 
) If you're an established engineer, send for this booklet Brinell, Rockwell and Vickers Cavitation-Erosion 
and consider it a quickie refresher course. If you're a Tess. The Scleroscope Physical Constants and 
| newcomer to metals, use this booklet as the shortest Toughness — Mechanical Properties of 
j cut to acquiring a practical knowledge of metals. aa sa i _ important Metals 
30,000 technical men—from shop hands to college Torsion Impact. 
professors—asked for the original edition. Shear Strength Dofiaition and @ 
Now this new and enlarged edition is ready. Send for High Temperature Properties of Terms 
as many copies as needed for yourself and your staff. 
Just fill in the number on the coupon. ° 
Remember, too, that whenever you have a metal Use this coupon 
question, you can count on Inco’s Technical Service 
Department to help you solve metal problems involving THE INTERNATIONAL NICKEL COMPANY, INC. 


corrosion, stress, wear, fatigue, high temperatures, 67 Wall Street, New York 5, N.Y. 
low temperatures and shock. ons 


“The Technical Editor Speaks.” 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


NICKEL 


MONEL® + “R"® MONEL + “K"® MONEL “KR"® MONEL + “S”® MONEL 
NICKEL + LOW CARBON WICKEL DURANICKEL® —— 
INCONEL® + INCONEL “X"® 
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ECPD at Cleveland 


N his annual report as chairman of the Engineers’ 
Council for Professional Development, Dr. Harry S. 
Rogers discussed frankly and constructively the problems 
and plans of that organization. He characterized 
ECPD as an intersociety, intraprofessional body as 
compared with Engineers’ Joint Council which is inter- 
society, extraprofessional. He urged ‘‘that we CECPD) 
define our undertakings more clearly and specifically; 
that the programs of our committees have sharper focus 
and continuity; and that we organize internally and co- 
operatively to produce more tangible and constructive 
achievements.’ He summarized the tasks which con- 
front the principal ECPD committees and concluded 
with a direct challenge to engineers and the engineering 
societies by asking: “‘Do you want this kind of an 
ECPD? Are you willing to provide for it financially 
with money, and to supply it with strong representation 
with men?"’ The complete text of Dr. Rogers’ report 
appeared in our November issue under the title, ““What 
Program for ECPD?"’ 

There is nothing in Dr. Rogers’ summary of the tasks 
ahead of ECPD that was not implied in the statement 
defining the four principal areas of ECPD's work that 
was quoted in an editorial in this magazine for August, 
1932, and in the explanatory article on ECPD by C. F 
Hirshfeld, first published in our September, 1932, issue 
These four areas of ECPD's work cover the four phases 
of the professional development of the individual engi- 
neer—-precollege guidance, undergraduate education, the 
first years of engineering practice, and the ultimate recog- 
nition of professional competence. But as Dr. Rogers 
pointed out, particularly in his comments to ECPD at 
Cleveland in October, the achievements of the Counc! 
after eighteen years are not impressive when compared 
with the high hopes of 1932 and the potentialities of 
the program set up at that time. 

ECPD is pioneering in a difficult field. Even when the 
purpose and scope of its task have been clearly defined 
and the elements of its program are described in specific 
detail, implementation of that program still involves 
the wholchearted co-operative support of many or- 
ganizations and individuals. Professional development 
of individuals is a slow process. Progress is difficult 
to measure. The influences which bear upon it are ob- 
scure and sometimes remote and indirect. One can point 
to aptitude-testing techniques in use, to guidance pam- 
phlets published, to lists of curricula accredited, to 
training manuals, to reading lists and self-appraisal 
forms, to widely adopted canons of ethics, to uniform 
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grades of membership and minimum standards of mem- 
bership requirements, and still be unable to assert posi- 
tively to what extent any or all of them have been help- 
ful in making better engineers or a better engineering 
profession. This will always be so, no matter how 
deeply ECPD and its work enter into the consciousness 
of future generations of young men or how many mem- 
bers of the profession, or how many educational in- 
stitutions, engineering societies, and employers of 
engineers, co-operate with it. But failure to measure 
results in quantitative terms does not weaken the con- 
viction that the objectives ECPD was organized to attain 
are unquestionably worth while. These objectives de- 
mand bold imaginative planning and vigorous and prac- 
tical implementation 

Dr. Rogers frequently reminded the Council at Cleve- 
land that ECPD's objectives had been set for it by the 
constituent societies in the charter granted by them 
under which it operates. The Council, he pointed out, 
had established committees to plan and administer 
projects to meet these objectives. It was therefore the 
responsibility of the Council to be familiar with the 
committees’ activities and to supervise their work 
closely. With pressing needs and abundant opportuni- 
ties for service, time should be devoted to projects of 
high importance and should not be wasted on those 
which could be carried on by other agencies or were 
inconsequential. In the exercise of this responsibility 
of the Council the Executive Committee, during the last 
year, he reported, had devoted a considerable portion 
of each meeting to a review of the work of one of the 
committees. 

Under Dr. Rogers’ skillful leadership the Council 
engaged in a considerable amount of self-analysis during 
the last year. As a result, a revised charter, approved 
at Cleveland, has been sent to the constituent societies 
for adoption. This revised charter introduces no new 
objectives but defines the original ones and methods 
of operation more clearly. Revised rules of procedure 
were also adopted at Cleveland. These are now written 
in more definitive language. They simplify the com- 
mittee names, change two committees from special to 
standing committee status, and set up a new committee, 
as yet not organized, to deal with problems of engi- 
neering schools not related to the accrediting program. 
Thus has the Council taken a step toward defining its 
undertakings ‘‘more clearly and specifically’’ and giving 
its committees “‘sharper focus.” 

By far the most important project described at Cleve- 
land, approval of which is already under consideration 
by the constituent societies with favorable action re- 
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ported by several, is that of the Training Committee 
Throughout the past year the committee prepared a 
six-point comprehensive report entitled ‘“The First Five 
Years of Professional Development.'’ This voluminous 
report, on which action by the constituent societies is 
to be based, will constitute the substance of a proposed 
manual for the guidance of local groups of engineers in 
communities where there is a need and an opportunity 
to introduce postcollege training programs for young 
engineers. Active co-operation of local engineering 
societies, educational institutions, and employers will 
be essential for the success of projects initiated under this 
program. It is recognized by the committee that every 
community presents a special set of conditions, needs, 
and opportunities for putting a training project into 
effect. The committee's plan for implementation in- 
cludes the hiring of a competent and well-qualified field 
secretary who will work with the committees which 
desire to introduce a training project. Once the work 
in a given community is well under way and operation 
of it has been assumed by the local engincering-society 
groups, local educational institutions, and local em- 
ployers, the services of the field secretary will be needed 
no longer and he will be free to introduce a similar 
training project in another community. In approving 
the committee's plan the constituent societies also auth- 
orize ECPD to solicic funds for assuring the necessary 
financial support of the work of the field secretary. 
It was announced at Cleveland that more than half of 
the funds for the first year’s operation are already pledged 
or in hand and the remainder appears to be readily forth- 
coming. 

A thorough factual study of needs, opportunities, and 
methods of operation of the proposed project has been 
made by the Training Committee. The project itself 
is a revival of one of the earliest projects set up by 
ECPD under the guidance of Gen. R. I. Rees, first chair- 
man of the committee, whose death resulted in post- 
ponement of it. Revival of the project was proposed 
by J. W. Parker during his ECPD chairmanship and 
A. C. Monteith was persuaded to accept chairmanship 
of the Training Committee which developed the present 
program. The project is broadly and boldly conceived 
and is typical of the type of worth-while projects await- 
ing the sponsorship of ECPD. It meets squarely the 
challenge for greater and more significant service by 
ECPD thrown out by Dr. Rogers, “‘that the programs 
of our committees have sharper focus and continuity; 
and that we organize internally and co-operatively to 
produce more tangible and constructive results."’ It 
is worthy of the enthusiasm for it that was so con- 
tagious at Cleveland 

In the first published statement about ECPD, which 
appeared in the September, 1932, issue of MecHanicac 
Enaineerino, C. F. Hirshfeld, ECPD's first chairman, 
wrote: ‘We would have the engineering profession 
studied more comprehensively than it has been. We 
would have a very careful selection of raw material and 
an equally careful preparation of that material for its 
work in the world. We recognize that education is in 
reality a lifelong process and that extension in years 
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becomes more and more important as the field of activity 
is extended. Therefore, we would provide for such 
assistance and guidance as may prove possible and desira- 
ble after the completion of such formal studies as are 
generally becoming recognized as prerequisites for entry 
into the profession of engineering." 

The six-point program of the ECPD Training Com- 
mittee, presented at the Cleveland meeting, is a well- 
conceived means of fulfilling the objective stated in the 
concluding sentence of the foregoing quotation. It 
promises, at long last, to provide a practical program 
for the professional development of the young engineer. 
It is offered with full recognition of two cardinal prin- 
ciples which guided the committee: ‘‘that the final 
responsibility for professional advancement rests squarely 
upon the individual's shoulders, and that the engineering 
profession must provide the young engineer with both 
the opportunity for development and a favorable climate 
in which to grow. . . It offers a real opportunity for the 
employers, the colleges, and the societies to co-operate 
in making a definite contribution to the development of 
the young engineer and thereby to the profession and 
to society in general.” 

When the program of the Training Committee is put 
into effect—and there is no doubt that a sufficient number 
of the constituent societies will vote in favor of it 
one large sector of ECPD’s service to the profession will 
invade a number of engineering communities where 
individual engineers, local engineering groups, and 
employers of young engineers will have an opportunity 
never before offered of working directly under ECPD. 
Through its program of accrediting engineering cur- 
ricula, ECPD is already well known in the field of 
education. The Training Committee's program will 
make it equally well known among employers. 

The program of professional development originated 
by the Training Committee is being put forward at a 
particularly appropriate time. Mounting shortages of 
materials and man power confront the engineering pro- 
fession with a task of enormous magnitude and impor- 
tance, For both materials and man power must be 
utilized with intelligence, skill, and efficiency if this 
nation is successfully to superimpose a national-defense 
program upon its civilian economy. Neither materials 
nor man power can be wastefully or ineffectively utilized. 
Employers of engineers have a greater incentive than 
ever before to see to it that “‘the first five years of pro- 
fessional development’’ are constructively utilized by 
them and the engineering graduates who will be added 
to their staffs in a sound and effective upgrading process 
that will bring young men to full maturity in the short- 
est possible time and with the most fruitful results. 
Here is promise of a vital contribution of ECPD to the 
profession, industry, and the national welfare. 

If for no other reason than the enthusiasm with which 
the proposals of the Training Committee were received, 
engineers will be disposed to give an affirmative answer 
to Dr. Rogers’ questions, ‘‘Do you want this kind of an 
ECPD? Are you willing to provide for it financially— 
with money, and to supply it with strong representation 

-with men?’ 
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DEVELOPMENT of the 
KINGSBURY THRUST BEARING 


By ALBERT KINGSBURY 


from the high school in the 

village (now city) of Cuya- 
hoga Falls, Ohio, ina class of three 
boys and five girls—the first class 
formally graduated there—and 
later I studied for one year at 
Buchtel College, Akron, Ohio 
(later, University of Akron), in the 
Latin-Scientific course. 

From 1881 to 1884, I was a ma 
chinist's apprentice with the Tur- 
ner, Vaughn and Taylor Company, 
of Cuyahoga Falls, and was en- 
gaged mostly on rather rough 
heavy work, such as machines for 
working clay, wire drawing, ctc 
The experience there gained was of 
great value to me later. 

In September, 1884, 1 entered 
The Ohio State University, Colum- 
bus, Ohio, as a freshman in the 
mechanical-engineering course. At 
the end of the sophomore year, 
being low in mind and funds, | 
took a job offered me by Prof. S 
W. Robinson, of The Ohio State 
University, to work on a “‘wire 
grip’’ fastening machine of his in- 
vention and design, which was 
being manufactured by the Carver 
Cotton Gin Company at East Bridgewater, Mass. My work 
included drafting, inspection of the work at the Carver com- 
pany, and trips to various shoe factories around New Eng- 
land to make repairs or alterations in the wire-grip machines 
already in use. After less than a year at this work, I became 
discouraged by certain features of the situation beyond my 
control and returned to Ohio, There I secured work with 
the Warner and Swasey Company, in Cleveland, as ma- 
chinist, working mostly on 16-in. engine lathes and making 
parts for their regular line of machine tools, such as small 


T° June, 1880, I was graduated 


In 1942, the year before his death, Albert Kingsbury compiled some 
autobiographical notes entitled ‘‘Recollections,’’ copies of which were 
distributed to members of his family and to a few business associates 
By special permission these notes are here published for the first time. 
Certain personal references and extraneous matters have been omitted. 
The notes constitute Dr. Kingsbury’s own story, in condensed form, of a 
lifetime spent in lubrication research and the Sreclapniant of che thrust 
bearing which bears his name. 

Albert Kingsbury became a member of The American Society of 
Mechanical Engineers in 1892. He contributed technical papers on 
lubrication and bearings to its meetings and publications and served 
as chairman of the ASME Special Research Committee on Lubrication 
from 1915 to 1927. In 1931 he was awarded the ASME Medal “‘for 
his research and development work in the field of lubrication." He 
was elected an Honorary Member of ASME in 1940. Worcester Poly- 
technic Institute conferred on him, in 1933, the honorary degree of 
Doctor of Engineering and the University of New Hampshire, in 1935, 
the honorary degree of Doctor of Science. In 1923 he was awarded the 
Elliott Cresson Medal and in 1931, the John Scott Medal.—Eprror 
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turret lathes. At that time they 
were building the mounting for the 
famous Lick telescope (36-in. ob- 
ject lens) and it was my privilege 
to work on some parts of the 
mounting. 


BARLY WORK IN LUBRICATION AT 
CORNELL 


In the fall of 1887 I entered Sibley 
College, Cornell University, in the 
junior class in mechanical engi- 
neering, and continued there until 
graduation in 1889. In che latter 
part of the junior year arose the 
first of my experiences that defi- 
nitely turned my thoughts toward 
the subject of lubrication, which 
has been the principal item in my 
lifework. The head of Sibley, 
Dr. R. H. Thurston, assigned to 
me the laboratory problem of test- 
ing the bearing metals submitted 
by the Pennsylvania Railroad 
Company. There were some five 
samples, in the form of half-bush- 
ings about 2 in. X 2!/zin., arranged 
for tests in a small Thurston oil 
tester. These samples had already 
been tested for wear in the labora- 
tory at Sibley by scudents or others 
who had reported that some of the samples were much worse 
than others. I received no specific instructions for the tests, and 
so I naturally started by refitting all the samples carefully to the 
test journal by scraping. Then the samples were successively 
tested in the small Thurston machine, with varying loads, 
speeds, and oils, with the result chat all the samples showed 
exactly identical results—no wear at all, though weighed in a 
delicate balance before and after test. I reported these facts to 
Dr. Thurston, who then suggested using kerosene, ordinarily 
not a lubricant. Thereafter certain tests showed a smaller co- 
efficient of friction (0.0005) than had ever previously been 
found in any published report of bearing tests. Again Dr. 
Thurston offered no explanation. All this left me with a desire 
to find out something about the operation of oils in a bearing, 
since such tests could not explain the apparent mystery. The 
fact that the needed explanation had been published in 1886 
by Osborne Reynolds in the Philosophical Transactions was 
not known to us at Sibley College at that time, though it was 
known to my former classmate, F. L. O. Wadsworth, at The 
Ohio State University, who about 1888 wrote an abstract of 
Reynolds’ paper 

I pursued the studies at Sibley College from 1887 to 1889. 
About commencement time (1889) Dr. Thurston recommended 
me for a teaching job in the New Hampshire College of Agricul- 
ture and the Mechanic Arts at Hanover, N. H. The dean, 
Professor Pettee, invited me to come up and be seen, but I only 
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Professor Pettee had always 
urged me to return to New 
Hampshire College, Horace 
finally advised me to accept 
the offer (a full professor- 
ship in mechanical engineer- 
ing with salary of $2000 per 
year). SolIrcturned to Han- 
over for the fall term, 1891, 
and retained the post of pro- 
fessor of mechanical engi- 
neering until July, 1899. 


TEACHING AND RESEARCH 


During the years 1891- 
1892, we of the faculty, es- 
pecially Professor Pettee and 
I, were much concerned with 
the building of the new 
buildings for the College, 
at Durham, across the state 
from Hanover. We moved 
to the new location in 1893. 
While I was at Hanover, and 
at all times, my having 
charge of the shops gave me 
opportunity to continue my 
research in the questions 
about lubrication that arose 
in my junior year at Cor- 
nell, and I made a number of 


FIG. TORSION-COMPRESSION MACHINE BUILT BY ALSERT KINGSBURY aBpouT 1892 investigations, generally 
; (This machine was built to study friction in screw threads, particularly threads used in an action similar with a view to using the 
| to that of a jack screw. The power head ar the left was designed to furnish the twisting power or action P 
\ results as a means for in- 
: to a sample placed between the power head and the weighing head at the top of the pendulum. The 
i — is the slightly bene member shown between the pump handle and the gear mechanism. The pen- struction of the students. I 
alum, the lower end of which is not shown, was bent back so that its center of gravity would be directly rarely kept any record of 
y j i below the center of the support sleeve of the support (ball) bearing, thus eliminating any binding. A brass these investigations 
i finger, just visible above the round bar connecting the two side frames, indicated the relative motion be- First I built (mainly with 


tween the two heads. The modified steam-engine indicator is specially equipped with a stem which moves 
vertically as the center of gravity of the pendulum moves horizontally, and hence this movement is pro- the help of John Brown) a 
portional to the torque applied to the sample. The cylinder to which the pump is attached contains a ““torsion-compression”’ test- 
piston which, when under pressure, furnishes a thrust on the spindle which carries the pendulum. The ing machine (Figs. 1 and 2). 
pressure on the piston is measured by che pressure-gage testing unit mounted on che top of the cylinder at the > > i. : 

right. The crank at the right was for the purpose of moving the whole weighing head in order to accom- On this I made a long series 
modate different lengths of sample. Thus ie machine could subject a sample to a combination of twisting of tests upon the friction of 


and compression and could weigh each of these actions independently. } screws and nuts. These 


tests were the basis of a 
sent a photograph, promising to be on hand for the fall term. —_ paper’ I presented at the meeting of The American Socicty of 
The compensation offered ($100 monthly) seemed huge to me Mechanical Engineers in New York, December, 1896 


after the years of study and work I had put in to pay the ex Thecompression clement of this machine, a piston 6 in. diame- 
penses of college life e ter and 6'/, in. long, fitted without packing of any kind to a 
I had the teaching of the courses in mechanical engineering heavy cylinder on which | had long meditated with doubt and 
and physics with the assistance of John Brown as instructor mental questioning, proved to be not only entirely suited to the F 


in the machine shop, an excellent mechanic of the old New purpose but also a very interesting bit of mechanism in itself. 
England type and an amiable man. There were also several in- I found that if piston and cylinder were taken alone, the axis 
structors in woodworking; of these I remember best Allen G. being vertical, the piston could be spun rapidly, apparently 
Lowell and, later, George H. Furbish, as being very skillful without contact with the cylinder wall. Then John Brown 

There were, I think, 18 students in all during the year 1889- found that the same action occurred even with the axis hori- 
1890. Ac the close of the college year I resigned, having been zontal, and he called my attention to this. This was surprising, 
offered a job by my highly esteemed cousin, Horace B. Camp, because the piston weighed 22 Ib, being hollow and of trunk- 
again at Cuyahoga Falls, Ohio, a very helpful man, much older piston type. I shortly came to the conclusion that this must 
than myself, of common-school education but of much ex- be a case of lubrication, the asr acting as the lubricant. After 
perience in life. He had invented a brickmaking machine playing thus with these parts for some time, we made a new 
(among many previous inventions) and was bent on putting up cylinder (Fig. 3) and a solid piston weighing about 50 Ib, to- 
a machine shop to manufacture it. He fancied that my good — gether with bits of apparatus to show the air pressure at various 
education should prove to be a great help to him in this matter. places in the air film in the space between piston and cylinder 
We erected a brick shop, 40 X 100 ft, equipped it with tools,and — wall (mean space 0.0016 in.), and the variations in this space 
began business, I being the superintendent. However, after a | “Experiments on the Friction of Screws,”” by Albert Kingsbury, 
few months, business did not develop as anticipated, and as Trans. ASME, vol. 17, 1896, pp. 96-116. 
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FIG. 2 SECTIONAL DRAWING OF 
TORSION-COMPRESSION MACHINE 
SHOWN IN FIG. | 


Reproduced from Transactions 
ASME, vol. 17, 1896, p. 98.) 


TORSION-COMPRESSION TESTING 
MACHINE 
VERTICAL AKIAL SECTION 


Maxinum Compressive Force 20,000 Pounds. 
Maszimuuw Mow at 10,000 luch Pounds 
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with the speed of rotation of the piston. This apparatus was On returning to Durham, | got the loan of the Philosophical 
exhibited before the Association of Agricultural Colleges at Transactions from the Boston library, studied Osborne Reyn- 
their meeting in Washington, November, 1896, and attracted olds’ paper at length, and repeated my experiments with the 
much interest on the part of engineering teachers. air-lubricated bearing more fully in the light of Reynolds’ 
I then was invited to exhibit it before the engineers at the theoretical work. 
Bureau of Steam Engineering 
at the Navy Department, 
which I did. Among the lis- 
teners there was John H. Mac- 
Alpine (later well known be- 
cause of his association with 
Admiral Melville in the pro- 
motion of the reduction gear) 
After my talk he went out and 
shortly reappeared with a 
big book in which he showed 
me that “‘Reynolds says this, 
while you said so-and-so.” 
In fact, I bad made an inac- 
curate statement in my brictf 
notes. But this was my first 
sight of that remarkable paper 
by Osborne Reynolds? which 
explained for the first time 
in print most of the phenom- 
ena of lubrication chat were 
shown in Tower's experi- 
ments* and also my puzzle of 


1888 at Cornell 3 1892 

7"On the Theory of Lubrica- FIG. 3 AIR-LUBRICATED JOURNAL BEARING BUILT BY ALBERT KINGSBURY apouT 189. 
tion,” by Osborne Reynolds, {Six-inch-diameter cast-iron rotor has a wooden handgrip. A_ screw-driver slot is provided in end of 
Philosophical Transactions, 1886. shaft so that a screw driver in a hand or breast drill can be used to get high-speed rotation. The large 
* First Report of the Research knurled screw plug with wooden insert plug is used to vewr the air space at he back of the cylinder. This 
allows insertion of the rotor and, when vent 1s clesed provents withdrawal of the rotor. The smaller 


Committee on Friction: On Fric- 
knurled screw plugs (five in number) are for insertior. of micrometer measuring instruments so that clearance 


tion, Experiments (Friction of 

Lubricated Bearings, B. Tower, berween the rotor and stator, i.c., thickness of the «:: film, can be measured accurately. The stator can be 

Proceedings of The Institution of turned in the wooden support so that the microracrers can be oriented at any desired angle, thereby per- 

Mechanical Eginneers, 1883, p. 632 mitting measurement of air-film thickness at any position. This piece of apparatus is in regular use at 
Worcester Polytechnic Institute ic c!asucs in machine design and in lubrication studies.} 


and 1884, p. 29). 
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From this there resulted my paper‘ published in the Journal 
of the American Society of Naval Engincers 


PIVOTED- BLOCK THRUST BEARING 


In reading the section of Reynol’ taper dealing with flat 
surfaces, it occurred to me that he .vas a possible solution of 
the troublesome problem of thrust vearings. Reynolds showed 
that if an extensive flat surface rubbed over a flat surface slightly 
inclined thereto, oil being present, there would be a pressure 
between the surfaces distributed about as sketched in Fig. 4. 


MOTION ) 


BEARING BLOCK 
OR "SHOE 
(STATIONARY) 


GRESULTANT 


FIG. 4 ALBERT KINGSBURY'S SKETCH OF PRESSURE DISTRIBUTION 
IN OFPSET SHOE 


The maximum pressure would occur somewhat beyond the 
center of the bearing block in the direction of motion, and the 
resultant would be between that maximum and the center line 
of the block. It occurred to me that if the block were sup- 
ported from below on a pivot, at about the theoretical center 
of pressure, the oil pressures would automatically take the 
theoretical form, with a resulting small bearing friction and 
absence of wear of the metal parts, and that in this way a 
thrust bearing could be made, with several such blocks set 
around in a circle and with proper arrangements for lubrica 
tion 

I kept this idea in mind for a long time, but hesitated to make 
trial of it because the unit pressures that might be required, say, 
for the first long vertical shafts (1891) at Niagara Falls, where 
the pressure was 400-500 psi, were far beyond those familiar in 
existing thrust bearings that worked satisfactorily (for example, 
40 to 50 psi in the bearings for ships’ propeller shafts). Also, 
the requirement of the lopsided form of the bearing, apparently 
permitting rotation in one direction only, was a sticker. How- 
ever, I decided to ¢ry, and in 1898 Mr. Brown and I built a bear- 
ing with the blocks supported at the center line of the blocks, and 
not on frictionless pivots, but on small spherical bosses pro- 
jecting from the blocks. In 1898 I made tests of this bearing in 
the torsion-compression machine previously used for tests for 
friction of screws, with certain homemade roller devices to 
carry temporarily the reverse thrust of the bearing, and with a 
strip of sheet brass bent to catch the oil which was supplied in a 
small stream through the center of the bearing, as it was thrown 
from the rotating part 

“Experiments With an Air-Lubricated Bearing,’ by Albert Kings- 
bury, Journal of the American Society of Naval Engineers, vol. 9, 1897 
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The tests were entirely successful. The bearing loads, which 
were small at first, were gradually increased, finally reaching 
4000 psi or more, the speed being about 285 rpm. 

In 1919 I gave expression to my appreciation of Reynolds by a 
contribution to the University of Manchester to form at least 
the initial basis for an ‘‘Osborne Reynolds Fellowship."" The 
first incumbent of this fellowship was Reynolds’ son, F. D. 
Reynolds, who was working on the problems of the screw 
propeller. 

It was my practice to give all reasonable teaching assistance 
to my students in thesis work, and for this purpose I utilized 
whatever research materia! I happened to have in hand at the 
time, the studeats paying the costs of small incidental ma- 
terials. In the class to be graduated in 1898, were Moore and 
Morgan, who were building a small belt-driven electric genera- 
tor (I furnished the ideas for the self-lubricating bearings). 
Colby and Kenney of the class of 1899 made tests with varying 
clearance on a small steam engine (using parts arranged by me 
and a hydraulic dynamometer of my design and construction) 
Clement worked alone on a design on a small vertical steam 
engine; Baker and Putney on tests of the thrust bearing that 
I had previously tested (1898). 

In July, 1899, I left my post at New Hampshire College for 
one at the Worcester Polytechnic Institute where I was ap- 
pointed professor of applied mechanics and had charge also o‘ 
the laboratory where material tests were made. I gave lectures 
and other instruction, but also spent much time in the labora- 
tory, in classwork, and in my personal research in lubrication 
especially. There were two tension-testing machines and a 
large torsion machine (at Worcester Polytechnic Institute), but 
nothing else. 

I shortly made a deal with Dr. Murkland, president of New 
Hampshire College, whereby my old torsion-compression test- 
ing machine and all the test-pieces used in it, and some other 
pieces, including the thiryst bearing, were transferred to Wor- 
cester. At Worcester, I also had constructed a small machine 
for journal] friction tests, Fig. 5, which proved to be quite in- 
teresting and instructive to me as well as the students. 

Among the students preparing theses for graduating in 1900 
were Graffam and Traill, who made, at my suggestion, a new 
base or support for the shoes of the thrust bearing, with long 
radial supports of cylindrical form for the shoes. These students 
made very successful tests of the new bearing. 

In these tests, as well as in those of Baker and Putney at 
New Hampshire, the good operation with ‘‘central supports” 
for the shoes was not explained by the theory of Reynolds, who 
assumed constant viscosity in the oil. It was explained in iater 
years by H. T. Newbigin, then manager of the Michell plant, 
who suggested that, because of the continuous friction heating, 
the oil became less viscous as it passed in the film from the 
leading edge to the trailing edge of cach shoe; and this appears 
to be the main explanation. The idea of ‘‘central supports" 
was afterward patented in England by Cooke, who was asso- 
ciated with the Hon. Charles A. Parsons in the steam-turbine 
business. It was probably not known or recognized by anyone 
that I had used the idea in my very first bearing in the United 
States, and of course I offered no objection to the British 
patent as I did not hear of it until the patent was issued and it 
did not affect my work. 

I later used this idea extensively, and still use it, in my Ameri- 
can practice 

The Graffam and Traill construction introduced a new dif- 
ficulty which arose from the lack of radial tipping of the shoes, 
so that, because of bending of the support, much scraping was 
required to make the shoes fit the rotating disk. Graffam later 
wrote me a suggestion which probably, if used, would go a long 
way toward mecting the difficulty, but it was never tried, as 
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other and better ways were used by mec originally and later. 
The same suggested improvement was aise »roposed to me by 
Putney in 190) 


TEACHING ABANDONED FOR ENGINEERING WORK AT 
WESTINGHOUSE 


In June, 1903, through the good offices of B. G. Lamme, my 
old friend and classmate at The Ohio State University, who was 
shortly to be chief engineer of the Westinghouse Electric and 
Manufacturing Company, I got employment at the East 
Pittsburgh works as a ‘‘general engincer,"’ working mostly on 
mechanical matters because I was not very well versed in 
electrical matters. Notwithstanding this, when a call came 
from the Canadian Westinghouse Company for an electrical 


FIG. 5 JOURNAL-BEARING LUBRICATION TESTER BUILT 
BY ALBERT KINGSBURY 


[The stand is made from a Washburn Shop:, Worcester Polytechnic 
Institute, friction-drive variable-speed sensitive drill press, slightly 
modified from the original as first built by Kingsbury. The spindle 
and weighing device are just as originally designed, however. The cup 
which contains the bearing shoes and the lubricant is shown above the 
circular table. The hand screw on one side of the cup varies the pres- 
sure on the bearing and the pressure is indicated by an indicator on the 
barrel. The counter weight opposite the pressure screw balances che 
unit so that it hangs freely. The bearing unit extends nearly to the base 
of the stand, by means of a hollow tube, and the support is by means of 
a wire of torsional spring which comes back up to the bracket just 
under the bearing cup The bearing rotor is at » A base of the spindle 
to which it is connected through two universal joints. Lubrication 
characteristics for various lubricants under varying pressures and cem- 
peratures were investigated in this machine. ¢ machine is used as 
m4 laboratory equipment at W.P.I and has been so used for many 
years. 
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engineer, I was sent to make a report to the Canadian Pacific 
Railway on the electrical equipment installed by the General 
Electric Company at various places on their system. 1 pro- 
tested that I was not an clectrical engineer, both to the West- 
inghouse people and to Sir Thomas Shaughnessey, then presi- 
dent of the Canadian Pacific Railway. I spent two or three 
months in the summer of 1904 on this work at Montreal, 
Winnipeg, and Port Arthur, with results that apparently satis- 
fied all concerned. Also, I learned much about electric motors 
from the tests I found necessary. 

When I returned to East Pittsburgh I was given work on the 
mechanical design of the rotors for turbine-driven generators 
which involved high rotative speed and, therefore, high me- 
chanical stresses. I continued with the Westinghouse Electric 
Company until 1914, being a consulting engineer for them and 
for the Westinghouse Machine Company (near by) during 
later years. About this time I set up as consulting engineer 
on my own account, with an office in the Oliver Building, 
Pittsburgh. 


ATTEMPTS TO DEVELOP THE THRUST BEARING COMMERCIALLY 


During my work at East Pittsburgh I missed no chance of 
promoting my old idea of the thrust bearing with these two 
companies. In 1904 the Electric Company had to build a large 
electric motor with a vertical shaft, and for this motor they 
made, at my suggestion, a thrust bearing of my type. This was 
installed in the motor for ‘‘shop test." The test run was made 
at night, without my knowledge and attention, and the bearing 
was reported to have ‘‘run hot’’ and was, therefore, discarded. 
I never saw it again. It was replaced by a ball bearing, as 
originally intended. I could realize from later experience why 
my bearing ‘‘ran -hot"’ in this case. Firstly, it was much too 
large for the job, being designed for a load of only 50 psi (400 
would have been better), and secondly, the speed was quite 
high, 750 rpm. Probably the oil was unsuitable also, perhaps 
roo viscous for this case. But the drawing of this 1904 bearing, 
being the only one then available, was used with my applica- 
tion (1907) for a United States parent 

In 1909 the Electric Company built a large vertical motor for 
the Minidoka irrigation project in Idaho. This motor was 
provided with a ball-bearing thrust. The company had sent 
an engineer to look over the plant and the products of the 
bearing maker in Philadelphia and he had reported favorably 
on the plant and products, but when the motor was subjected 
to shop test for a day or two, I found that the ball bearing al- 
ready showed indications of incipient failure. I, of course, 
reported this to H. P. Davis, vice-president and manager of 
engineering, asking that one of my designs be tried instead. 
He would not consent to this trial except at my personal ex- 
pense for the parts required. Accordingly, the works made, 
at my cost, a bearing to replace the ball bearing, working from 
my free-hand sketches and notes which, I remember, were very 
crude indeed. This was ready and tested under my supervision 
in about a week and it operated perfectly. But the attitude of 
the Company officials who viewed the operation seemed to be 
“there ain't no such animal,"’ and the bearing was therefore re- 
jected and the motor was finally equipped with a roller bearing 
before being shipped to Idaho. 

Some 14 years later the U, S. Army Engineers at the plant in 
Idaho applied to me for a bearing for this motor to replace 
the roller bearing, and this I furnished them. I suppose I have 
heard the last of that particular job. My bearings appear to 
last indefinitely long in service, since those installed 30 years 
ago are still operating well. 

About 1906 I told Mr. Davis that if the Electric Company 
would obtain a patent and would develop the bearing to the 
point where they could determine its value, they could then 
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own the patent by paying me what they thought proper for it 
Hence Mr. Davis had the Legal Department start an applica- 
tion, through R. J. Dearborn, of that department, who had 
been one of my students at Worcester Polytechnic Institute. 

Before long this matter came to the attention of the president, 
then E. M. Herr, who did not approve it; so I had to bear fur- 
ther expense myself. The patent application was filed in 1907. 
The first action of the Patent Office was a denial, because of 
Michell’s patent on the same idea in England, issued in 1904. 
Thereupon, Dearborn filed for me affidavits of Baker and of 
Putney, and later those of Graffam and of Traill, which estab- 
lished my precedence of a few years in the matter. As a result, 
the Patent Office granted me a patent, No. 947242, issued in 
1910.* 

During 1910-1911 the Westinghouse Machine Company be- 
came interested in the thrust bearing, through H. T. Herr, 
vice-president, and Francis Hodgkinson, chief engineer. Be- 
fore taking the license I proposed, they made, in their works, 
extensive tests of the bearing applied to a high-speed steam 
turbine (3600 rpm). The bearing worked very well and the 
bearing area was reduced in successive tests until the babbitr- 
metal facing was crushed by the pressure (7000.to0 8000 psi) 
This surprising result convinced them, so they took the license 
(my first one) and continued to work under it through the life 
of the patent 

A few years later, the Westinghouse Electric Company also 
took a license for their own work, and in later years other 
manufacturers took licenses. These later licenses contained a 
restriction as to size (100 sq in., or less, of shoe area) because 
it had seemed to me for a long time that relatively moderate 
sizes were casy to make and install, since the only difficulties 
I had met occurred with larger bearings (48 to 61l-in. sizes) and I 
preferred to keep the large sizes for my own manufacture and 
installation 


IN BUSINESS FOR MYSELF 


Early in 1912 the Pennsylvania Water and Power Company 
gave me a chance to apply a bearing in their hydroelectric plant 
at McCall's Ferry (now called Holtwood) on the Susquehanna 
River, where they had had much trouble with the original 
roller bearing supplied by a Philadelphia concern. The load to 
be carried was about 200 or 250 tons and the speed, 94 rpm. I 
made a drawing of the bearing and showed it to H. T. Herr, 
asking if the Machine Company could build it for me. This 
they consented to do under my direction, on being assured that 
I could pay for it. This happened just at the time when a 
$5000 twenty-year ‘‘endowment™’ insurance policy, that I had 
assumed in 1892, matured. I have always advised young men 
to follow my example, because this matured policy gave me a 
really firm start in business, and I did not have to borrow 
moncy 

I signed a contrace with the Pennsylvania Water and Power 
Company (a very stiff one, from my point of view) and got 
the bearing made and installed. On the first trial run the bear- 
ing failed at once and completely by the “‘wiping"’ of the bab- 
bite metal of the shoes; the cast-iron disk or ‘‘runner’’ was 
merely scraped, not polished. 1 explained to the company what 


*Ina paper presented at a meeting of the ASME wey aa Sec- 
tion in New York on May 17, 1929, ‘Progress of Fluid-Film Lubrica- 
tion’’ (Trans. ASME, vol. $1, 1929, paper M. Michell 
said) “In this connection the author avails himself of the opportunity 
to explain that the pivoted thrust bearings known in America and 
Europe respectively as the ‘Kingsbury’ and ‘Michell’ bearings are in 
principle the same, and to state that che a of these bearings 
was effected in its carly stages by Professor Kingsbury and himself 
independently in their respective countries without knowledge of 
each other's work. Professor Kingsbury’s work was commenced a 
few years earlier, though his first publication on the subject was later 
than the author's.” 
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I thought to be the reason for the failure and had the parts 
shipped back to East Pittsburgh. After properly polishing the 
runner and pouring new babbitt metal on the shoes, the bearing 
was replaced in the 10,000-hp unit at Holtwood. After several 
days and nights of work at refitting the babbitt surfaces, fur 
ther trial runs were made, with complete success, and the unit 
was put in service again. 

I had worked day and night with the gang on the job and 
was not without discouragement. On one of the last nights, as 
I emerged from the powerhouse at 2 or 3 o'clock in the morn- 
ing, intending to go to bed at the boardinghouse about 400 ft 
up the hill, all my sentimentality was awakened by the sight 
of the great planet Jupiter, hanging like a huge torch above the 
dark valley. No sound could be heard except that of the rush 
ing river. This experience gave me renewed inspiration, and | 
shall never forget the scene. 

The continued good operation of this bearing at Holtwood 
(which was followed there by nine more bearings in additional 
units in later years) was the reason, 25 years later, for a celebra- 
tion of its installation in 1912. Ata dinner held at Holtwood in 
July, 1937, attended by Mrs. Kingsbury and myself and most of 
the officers and employees of the Company, much was said in 
praise of the bearing, which really seems to have been the 
financial salvation of the Company. (The original roller bear- 
ings, which cost about $5000 each, required a vast amount of 
very expensive servicing and repairs, with expensive shut 
downs.) After the dinner we saw, in the power plant, the 
parts of my original bearing, removed for inspection, and made 
actual! measurements of the amount of wear on the blocks (or 
shoes)—at most 0.005 or 0.006 in. near the trailing end. The 
plant engineers calculated from this a ‘‘probable life of 1300 to 
1700 years"’ for the bearing. 

After the success at Holtwood in 1912, there were frequent 
demands for the bearing for hydroelectric generators, at Keo- 
kuk on the Mississippi, Cedars Rapids on the St. Lawrence, and 
elsewhere. I had working arrangements with the Westing- 
house Machine Company and the Canadian Westinghouse 
Company to build bearings for me, as required. ,Up to 1918 
this work was done largely for the U. S. Navy. 

In 1921 the Machine Company found that they could no 
longer keep up my work. I had at the time a small shop in 
Philadelphia (on Cherry St.), but soon bought an old plant on 
Tackawanna St., Frankford, in the northeast part of the city, 
and new and second-hand machine tools for equipment, and 
began to manufacture bearings there. Soon more space was 
required and was built there, and I am now (August, 1942) 
again building additional space, to accommodate the great 
amount of work under way for the U.S. Navy in the present 
World War. 

The U. S. Navy began to use my bearing on propeller shafts 
in 1917, although I had much earlier tried to get the Bureau of 
Steam Engineering interested. I have been told (by someone | 
cannot now identify) that it was the fact that the British Gov- 
ernment was using the Michell bearing that caused the U. S 
Navy to adopt my bearing. Even then the head of the Bureau, 
Admiral Griffin, who apparently assumed that I was an inter- 
loper, asked Admiral Dyson to check up on this matter. Dyson 
reported to him, and also to me, that I had a perfectly good 
U. S. patent. After that the contractors for Navy ships used 
the bearings in large numbers, so thar it took some 10 to 12 
machine shops, in addition to the Westinghouse plant, to sup- 
ply the demand during the remaining years of the first World 
War. 

However, we met the demands with no delays and we are 
now again continuing to do so in the present World War, for 
our plant in Philadelphia is loaded to the limit, and about 
eight outside plants are helping us 
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GRINDING FLUIDS 


A Method of Measuring the Metallic-Wheel-Loading Characteristics 


By L. H. SUDHOLZ,'! S. MANILYCH,? ann G. S. MAPES! 


SOCONY-VACUUM LABORATORIES, BROOKLYN, N. Y 


INTRODUCTION 


N the operation of a grinding wheel, the efficiency de- 
I creases as the wheel face becomes dull. This dulling may 
be caused by the abrasive points wearing down to “‘flats,”’ 
in which condition they do not remove metal readily, or it may 
be caused by loading of the grinding wheel. This loading 
may be of two types, gum loading or metallic loading. The 
former occurs when the grinding fluid deposits a gummy mate- 
rial on the surface of the wheel. This difhiculty usually can be 
eliminated by choice of the correct grinding fluid. The sec- 
ond type, metallic loading, might be described as that con- 
dition wherein the pores of the wheel become filled with metal 
particles, leaving no space for chip clearance. this discus- 
sion is limited to the latter type of loading 
In an evaluation of the efficiency of a grinding operation, 
measurement of the power consumption usually is conducted. 
While this is an important determination, it includes the cf- 
fects of both the wearing of the points of the abrasive and the 
metallic loading of the grinding wheel. Accordingly, other 
means are required to differentiate between these factors. 


~ 1 Chemical Engineer, Supervisor, Development of Meta! Processing 
Lubricants, Technical Service Deparement 

2 Development Engineer, Technical Service Department. Jun. ASME 

* Chemist, Technica! Service Department 

Contributed by the Production Engineering Division and presented 
at the Fall Meeting, Worcester, Mass., Seprember 19-21, 1950, of Tue 
American Society or Mecnanicat Excineers. 


For this purpose a method of recording and measuring the 
degree of metallic wheel loading was developed. 


DESCRIPTION OF TEST EQUIPMENT 

The machine tool used in this experimental study was a 
Cincinnati Model OH 4-in, X 12-in. plain hydraulic cylindrical 
grinder, shown in Fig. 1. In order to insure constant surface 
speeds for the grinding wheel and the workpiece, with varia- 
tions in diameters, the wheel head and headstock were 
equipped with variable-speed direct-current motors. Tachome- 
ter generators were installed on the grinding-wheel spindle 
and the headstock drive, in order to indicate respective speeds. 

For the purpose of facilitating rapid change of coolants dur- 
ing the various evaluations, a 25-gal rank was constructed and 
installed outside the grinder. It was equipped with two com- 
partments separated by a slotted baffle in order to confine the 
turbulence, created by the return flow, to one section. This 
permitted more rapid settling of the fines. A pump was in- 
stalled in the reservoir to supply the wheelwork contact area 
with sufficient coolant at a constant rate. 

The ASOMSVBE whceels, 16 in. X 1 in. X 8 in., used in che 
investigation, were manufactured and specially selected by the 
Norton Company. 


CHARACTERISTICS AND PREPARATION OF STEEL WORKPIBCES 


Two types of metal were used in this investigation. The 
first type consisted of SAE 1020 stecl, hot-rolled, having an 
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average hardness of 120 Bhn. The other was a Type 416 stain- 
less steel, annealed, with an average hardness of 215 Bho. 
The latter contained approximately 13 per cent chromium, 1 
per cent manganese, 0.15 per cent carbon. These metals 
were supplied on special order to eliminate any variables in 
composition and physical characteristics. 

The workpieces were 1 in. indiamand6 in. long. A '/rin. X 
'/gin. groove was cut on the periphery of the bar 1 in. from the 
headstock end, thereby providing an actual grinding length of 
4’/, in. The purpose of the groove was to climinate any 
corner wear which would occur when grinding to a shoulder. 


TEST PROCEDURE 


The development of this test procedure was undertaken pri- 
marily with the objective of establishing an accurate method of 
recording and measuring metallic wheel loading, which could 
be used in the evaluation of grinding fluids. All variables 
in the test procedure, including characteristics of the test 
metals and the grinding wheels, were maintained at a mini- 
mum in order to insure accurate evaluation of the various 
grinding fluids 

Operating Conditions in Grinder, Obviously, in order to com- 
pare the relative metallic-wheel-loading characteristics of 
various grinding fluids, it was essential that operating condi- 
tions be selected which would permit appreciable metallic 
loading. Accordingly, an attempt was made to accelerate the 
development of this condition without departing radically 
from field operating conditions 

In establishing preliminary test conditions in the grinder, 
the metal selected was SAE 1020 steel previously described. 
The rate of coolant flow was established at 6 gpm and an 
AS0M45VBE grinding wheel was selected. This type of grind- 
ing wheel was believed to be more suitable than one with 
coarser grains since it would tend to induce appreciable metallic 
loading 

After considerable experimentation with various combina- 
tions of work and wheel speeds, traverse rates, and infeeds, it 
was established that these conditions should be maintained as 
follows: 


Grinding-wheel speed, stm 6000 
Work speed, sfm 130 
Table traverse, ipm 27 
Infeed, in. per pass 0 003 


Prior to the actual grinding of the test metal, the grinding 
wheel was dressed carefully with the use of a sharp 1.10-carat 
diamond. In this dressing operation the table-traverse rate em- 
ployed was 64 ipm, and the infeed 0.001 in. per pass. The 
number of passes for a complete dressing of the wheel was de- 
pendent upon the amount of removal required to present a 
square free cutting surface containing no metallic inclusions 
The absence of metallic inclusions in the newly dressed wheel 
was established by the chemical detection tests subsequently 
described, It was found that 30 passes were required to elimi 
nate all of the metallic particles 

In the actual grinding operation, the test bar was placed 
between centers and the grinding wheel advanced into light 
contact, or “sparked in" at one end of the bar. A total of ten 
passes was then made using the semiautomatic infeed with the 
conditions tabulated previously. Upon completion of the 
tenth pass, the wheel was withdrawn from the work and not 
permitted to “'spark out.”’ 

Following this grinding procedure, the entire periphery of 
the wheel was examined for evidence of metallic loading. Since 
the distribution of the metallic particles was not uniform, two 
different portions of the wheel surface which appeared to ex- 
hibit maximum loading were selected for subsequent recording 
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and measurement of metallic loading. These critical areas were 
selected since it was believed that they were largely respon- 
sible for the actual grinding efficiency and resultant surface 
finish. The same test conditions were used in grinding the 
Type 416 stainless steel. 

Chemical Detection of Metallic Particles. Originally, an effort 
was made to record the degree of metallic loading by means 
of photographs. This procedure was not entirely satisfactory 
because only a small area of the grinding wheel would be in 
focus, and hence the resultant photograph would not give a 
true indication of the actual degree of loading. 

Subsequently, an investigation was made regarding the fea- 
sibility of counting the metallic particles directly on the sur- 
face of the wheel. This procedure proved to be both im- 
practical and inaccurate. 

Accordingly, development of a chemical detection method 
was instigated with the objective of recording the actual! metal- 
lic-loading images on paper in order to evaluate accurately 
grinding fluids with respect to this characteristic. 

In this procedure, Eastman Kodak “‘imbibition’’ paper, 
grade F, double weight, gelatin coated, was found to be most 
satisfactory in the preparation of metallic images. This paper 
was cut into 2-in. squares and saturated with a dilute (1-9) 
solution of hydrochloric acid for 1 min. The excess acid was 
removed from the surface of the paper by means of an ab- 
sorbent material. The impregnated paper was then placed in 
contact with the selected area of the wheel surface, and pressure 
was applied thereto by means of a 2-in. X 2-in. cardboard 
square. After 5 sec, the paper was removed from the surface 
of the wheel and developed by immersion in an aqueous solu- 
tion of 2 per cent potassium ferrocyanide and 2 per cent potas- 
sium ferricyanide. After a short period of time, reactions took 
place and the blue images of the metal particles appeared 
After the images were defined clearly, the print was washed in 
tap water and dried. 

The chemical reactions involved in the development of the 
images were as follows 

The hydrochloric acid in the imbibition paper on contact 
with the metallic particles on the wheel formed ferrous chlo- 
ride and/or ferric chloride. These salts reacted with the de- 
veloping solution as follows 


4 FeCl, + 3KgFe(CN Fe(Cl! + 12 KCl 
(ferric (potassium “Prussian 

chloride) _ ferrocyanide) bluc) 

3 FeCl, +- Fe(CN)«): + 6KCI 
(ferrous (potassium (Turnbull's 

chloride ferricyanide) bluc) 


It will be noted from the foregoing reactions that blue spots 
should appear on the prints corresponding to the steel par- 
ticles embedded in the grinding wheel. 

Measurement of Metallic Particles, An O. M. Type Brinell 
microscope was found to be suitable and accurate for measur- 
ing metallic-wheel-loading impressions which were recorded 
on imbibition paper. The tube of the microscope was fitted 
with a scale divided into tenths of + millimeter. Furthermore, 
the particles were magnified 10.7 times, thus facilitating accu- 
rate readings 

Each wheel impression print (2 in. X 1 in.) was inspected 
visually and the 1-sq-in. portion, showing the greatest concen- 
tration of loading, was examined under the microscope. The 
total number of particles per square inch was determined at 
two different positions where maximum metallic loading was 
apparent. The average number of particles determined from 
these prints represented the maximum degree of loading. 

In establishing this test procedure, it was essential that the 
limits be defined with respect to both particle size and number. 
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The particle size was important in order to facilitate ease of 
measurement and counting. For the purpose of determining 
these limits, impressions were taken from a freshly dressed 
wheel, and then, from a wheel which had been loaded metal- 
lically to a maximum extent when using any grinding fluid. 
It was concluded therefrom that only those particles having a 
minimum dimension of 0.5 mm should be included, those 
smaller in size being too numerous for accurate count. These 
tests also defined the range of particle concentration since the 
newly dressed wheel showed prac- 
tically no metallic wheel loading, 
while the grinding wheel used 
with tap water indicated the maxi 
mum obtained with any grinding 
fluid. 

In the case of a newly dressed 
ASOMSVBE wheel (0.030 in. re- 
moved), no metallic impressions, 
having a minimum dimension of 
0.5 mm, are present. Fig. 2 in- 
dicates the maximum loading con- 
ditions which occurred when tap 
water was used as the grinding 
fluid 

Finish. It was noted that as 
the metallic wheel loading of a 
grinding wheel increased, the fin- 
ish of the workpiece became in- 
ferior. Whet tap water was used ric. 2 MAXIMUM LOAD- 
as the grinding fluid, appreciable ING-~-TAP WATER 


SAE 1020 STEEL TYPE 416 STAINLESS STEEL 


SOLUBLE SOLUBLE 
on 8 OIL A 


COMMERCIAL 
PRODUCT 4 


FIG 3 SPOT IMPRESSIONS REPRESENTING METALLIC LOADING 
WITH VARIOUS GRINDING FLUIDS USING AN aASOMS5VBE GRINDING 
WHEEL 
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loading occurred, and actual gouging of the work surface 
resulted. 
EVALUATION OF PRODUCTS 
Results of metallic-wheel-loading evaluations of several 
types of cutting fluids are shown in Table 1. These products 
were tested at emulsion concentrations of 1-50 and 1-100. 
It will be noted from Table 1 that soluble oil A, a heavy-duty 


TABLE 1 EVALUATION OF GRINDING FLUIDS 
Maximom metallic wheel loading, 
number of particles per sq in. 
(0.§ minimum dimension) 


Type 416 
SAE 1020 stainless 
Product steel stcel 
1-50 Dilution 

Soluble oil A* 12 14 

Soluble oil B* 18 14 

Soluble oil C* 26 18 
Experimental nonpetroleum water- 

soluble cutting flu:d 20 24 

Commercial 28 32 

Commercial product B* 32 4 

1-100 Dilution 

Soluble oil A* 21 17 

Soluble oil B* 23 18 

Soluble oil Ce 29 22 
Experimental nonpetroleum water- 

soluble cucting fluid 26 27 

Commercial bom A‘ 36 7 

Commercial product B* 37 43 

Tap water.... ; 83 68 


* Heavy-duty soluble oil, high in oiliness and EP characteristics 
* Conventional-type soluble oil. 
© Conventional-type soluble-oi! forming translucent emulsions in sofe 


water 
# Nonpetroleum water-soluble catting fluid currently marketed com- 


mercially. 


product, was superior to all of the other grinding fluids, in- 
cluding the nonpetroleum type, on both metals. Soluble oil B, 
the conventional type, while not as satisfactory as the heavy- 
duty product, was quite efficient and effected appreciably less 
metallic wheel loading than the nonpetroleum grinding fluids. 
The extreme conditions of wheel loading occurred, of course, 
when tap water was used as the grinding fluid. 

Previous results of grinding investigations indicated that the 
power consumption and wheel wear, effected with the use of 
certain grinding fluids, varied as the degree of metallic loading. 
Further work is now in progress to confirm this relationship, 
and it is expected that these data will be reported in the near 
future. 

The spot impressions, shown in Fig. 3, indicate the metallic- 
wheel-loading conditions which resulted when grinding SAE 
1020 and Type 416 stainless stecls with the use of some of the 
grinding fluids listed in Table 1. The actual photographs of 
these loading conditions were not included since, as mentioned 
previously, only a small section of the whee! was in focus 
owing to the curvature thereof, and, accordingly, a true indi- 
cation of the degree of loading was not obtained. Further- 
more, in some cases, the metallic particles were difficult to de- 
tect by photographic inspection because of slight staining or 
discoloration 

As indicated in Fig. 3, soluble oil A, the heavy-duty type, 
showed the Jeast metallic loading. Soluble oil B, the conven- 
tional type, indicated slightly greater loading, while com- 
mercial product A, the nonpetroleum water-soluble cutting 
fluid, showed the greatest degree of metallic loading. In each 
case the loading tendencies were increased with greater dilu- 
tion of the product. 

Any discrepancy between metallic-particle count and spot 

(Continued on page 943) 
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ANY young enginecrs are reluctant to take up design as 
acarcer. There are many reasons for this reluctance 
some being valid and others invalid. It ts the purpose 

of this paper to discuss this general situation 


ASME MACHINE DESIGN DIVISION 


Section § of The American Society of Mechanical Engi- 
neers’ Constitution, By-Laws, and Rules reads as follows 

**A member shall be an engineer or teacher of enginecring who 
shall have had cight years of active practice in the profession of 
engineering or teaching, three years of which shall have been 
in a position of responsible charge of engineering work and 
who is qualified to direct such work, or to carry on important re- 
search or design in the field of engineering, Graduation from a 
school of engineering of accepted standing shall be considered 
equivalent to four years of active practice.”’ 

You will notice that this Section 5 specifically mentions de- 
sign in the field of engineering. The italics are the author's 

Why, then, has it been difficult to induce engineers to take up 
design as a carcer? There are many reasons. One deals with 
the emphasis formerly placed by The American Society of 
Mechanical Engineers on the various branches‘ of mechanical 
engincering. For a long time, the Society was criticized be- 
cause it leaned too heavily toward the power-plant field. 
Then, other divisions increased their representation, and now 
there seems to be a fairly large number of divisions of great 
importance. For example, at the present time three of the 
very strong divisions are Applied Mechanics, Heat Transfer, 
and Management 

Until a few years ago, however, there was no division de- 
voted to machine design, although machine<lesign activitics 
had been handled as a subdivision of the Production Engi 
neering Division. Because of the crying need for a separate 
group to handle machine design, such a group was set up with 
an organization meeting held in New York in December, 1945 
This group got under way and took an immediate hold upon a 
fairly large percentage of the membership of the Society. The 
interest was so strong that within one year the group was con- 
verted into a full division of the Society, and the division has 
grown rapidly, with an increasing number of papers being pre 
sented yearly, and a growing backlog. Why? 

Well, almost every engineer has to do some designing in his 
life, and a very large percentage of engineers are connected with 
design somchow or other most of their lives. This may or may 
not be in the actual designing. It may be that, as an engineer, 
he would be asked to analyze mechanisms, or he may be in a 
supervisory position where machine design is being done. Bur, 
at least, he has some connection with machine design 


ON THE BOARD 


la many companies all new productions are prepared by 
machine designers. Research is often performed by machine 
designers, and their work in any organization is always con 
sidered important, but the young engineering graduates arc 
still not attracted to design. In industry the author had fre 
quently discussed with prospective employees the openings 
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available. Almost invariably they would ask if the position 
would be on the drawing board, and they generally added some 
thing like this: 

“*T have been told that once a man is on the board, he is there 
for life." 

At that point, the author would bring out the organization 
chart for the research division of the company in question and 
show that the statement certainly did not apply in that case 
In fact, in so far as the author knows, it seldom applics. 

Yet the feeling was so great it was only in an exceptional 
case that a young engineer could be persuaded to go into 
machine designing as a career, in spite of the fact that this was 
the major activity of the particular corporation. To some ex- 
tent, this belief is probably traceable to the experience of the 
last generation. Mcn who were hired as draftsmen and became 
designers stayed that way, but an analysis of the situation in- 
dicates clearly that they were not engineers as we know them 
today; also, they probably were competent designers. 

This is one of the difficulties which must be faced. It is not 
casy to define an engineer in satisfactory terms. Very often, at 
two adjacent desks, there may be two men doing machine de- 
sign-—one of the men a college graduate, and the other man who 
may not have gone through high school. Yet they are doing 
comparable work, and on the face of it might have comparable 
futures. However, it is perfectly clear that if the futures can be 
comparable, the two men themselves must be comparable; 
and in that case the college education has merely equalized the 
men. There are such engineers in industry. 

We all know that, in all probability, the lowest 25 per cent 
of the men graduating from college will not make too great a 
success in the technical phases of engineering. In some cases 
there are extenuating circumstances for the low grades, and 
such men may do well. But, on the average, the lowest men 
graduating from an enginecring college might be expected to 
have a limited ceiling in technical engineering. We are also 
aware that there are many men who did not go to college who 
have very keen minds, and many have very fertile imaginations 
Many such men are far superior mentally to many college men. 
The best engineer the author ever met was a man who had a 
quite limited formal education, but he was a brilliant character 
and had several hundred patents in his own name in this 
country alone. When he decided to make a design for a par- 
ticular machine, there was no question in anybody's mind that 
the thing would work. Indeed, it was largely because of his 
efforts that one of the major industrial companies in the country 
has been built 


COLLEGE VERSUS NONCOLLEGE MEN 


If the man without college training is really better equipped 
mentally than the man with college training, it is only 
natural to assume that the one with college training might 
grow disgruntled at his lack of progress, but this is not because 
he chooses design It is because he is not the proper man for 
the job. On the other hand, if there are two men at adjacent 
desks who are apparently doing the same design work, each 
with about the same native ability, but one with the superior 
mental training which comes from a rigorous college engineer- 
ing course, then there is little question in the minds of the 
average management which of the two men would be promoted 
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when the occasion arises. This is very evident in industry to 
day. There is a continuous increase in the management ranks 
ot the percentage of college-trained men. In most such manage- 
ment positions, there is a definite connection with machine de 
sign a large part of che time. Thusa firsthand experience with 
design would stand such a manager in good stead. He would 
know the limitations of designers; he would know what 
could or could not be done, on the average; and, as a manager, 
he would be more valuable than the theoretical man who had 
never rubbed his nose specifically in the problem. 

Almost all young college graduates are impatient to get 
ahead. They expect within a few years that they will be 
managing the concern, and when they are not promoted fairly 
quickly they feel that they are being slighted. It is obvious, of 
course, that all men can't be promoted. If, for example, there 
is a machine-design group of perhaps 40 or 50 men, ordinarily 
there would be only one boss with perhaps an assistant or two, 
so that if all men who went into that organization were college 
trained, clearly many of them would be dissatisfied after a long 
period of time. But that situation seems, in general, to have no 
immediate prospect of arising. During the past 15 years the 
author has been watching the training of designers, and has 
found a most remarkable thing. There seems to be almost zero 
correlation between advanced training and inventiveness. The 
percentage of college graduates with inventive ability is no 
higher than for noncollege graduates who have taken up design 
asacareer. In several organizations most of the inventions are 
made by noncollege men. The author has no way of knowing 
what effect, if any, the college had on this. It seems unlikely 
that the college had stultified the mentality of the man; but, 
on the other hand, it is possible that college training, in gen- 
eral, does not improve a man’s inventive ability, although it 
does improve his ability to analyze an invention, and would 
prevent him from making, and pushing, certain inventions 
that are scientifically unsound. 

Realizing these facts, some large design organizations have 
separated che activitics of the engineer and the designer. In 
cither case the man may, or may not, be college trained; but in 
almost every case the designer is a noncollege man, and the 
engineer is a college-trained man. The designers in such an 
organization would make the designs which would be turned 
over to the engineers, cach of whom would develop a specialty 
of some sort, and every part of the design would be analyzed to 
see that it was theoretically correct. 

For example, with a typical reasonably complex design there 
would ordinarily be gears, perhaps cams, mechanisms, stresses 
materials, electric circuits, vibration problems, motion-time 
analyses, and safety features, all to be considered. Now if the 
Engineering Department has a specialist in cach of those fields 
and makes a complete analysis, then the design probably would 
be better after the engincers get through than before, and the 
designer could accept the recommendations of the Enginecring 
Department and could improve his mechanism. But if that 
designer had been a college man in the first place, some of the 
work of the engincers could have been done by him. This, 
automatically, would bring him forcibly to the attention of the 
management, and immediately he would be in line for promo- 
tion, if he had the added ability to guide men. There is no 
thought in the minds of the average employer today of promot- 
ing a man to a position of executive or administrative type 
merely because he excels in his job. It would be unwise policy 
to promote the best machine designer to take over a machine 
design. section unless he had the other qualities necessary in 
management. Many of the designers fail co see this, and, fre- 
quently, they are disgruntled when they see 2 young college 
graduate, who can’t design machines nearly as well as they, 
being promoted and put above them. One point which they 
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sometimes fail te realize is that their salary may be higher than 
his. It is being realized in industry today that the boss is not 
necessarily the most important man in the group, and he cer- 
tainly should not always be the best paid, although he gen- 
erally is 

In one large organization three of the highest-paid men are 
machine designers working on the board. They are extremely 
valuable, are not well trained in a formal technical sense, but 
ingenivus and practical. It would be a greater loss to the com- 
pany to have any onc of them go thar to have the supervisor 
go. On the other hand, they would make abominable super- 
visors, although they do not realize it. 


EFFECTS OF IMMIGRATION CHANGES 


In the first twenty years or so of this century this country 
relied, to a large extent, on the importation of skilled men from 
Europe to do many of the things necessary in industry. Among 
the skilled men were toolmakers, mechanics, cabinctmakers, 
machinists, draftsmen, and designers; and, toa large extent, the 
development of such men within our own ranks was not pushed. 
This has proved to be a costly mistake, and during the war it 
was almost impossible to get an adequate supply of trained 
men. Everyone needed them, and they just were not available. 
Many progressive large organizations have chus reached the 
conclusion that they must train their own designers. They 
will pick out a large flock of young men, who, apparently, show 
some interest in machine design and give them training in 
drawing. Some of these men may have been messenger or blue- 
print boys; but if they show evidence of interest and skill at the 
end of a training period, they are encouraged to go on with 
drafting—first of all, of course, detailing, and later doing 
simple design. If they still show promise, they are given more 
and more responsible work; and, eventually, they can be 
classified as layout men or even designers. 

The college graduate would not ordinarily go through such 
a long training period, but there is « great need for a man who 
can combine the knowledge of the engineer with design train- 
ing. The author once tried to get an engineer, who had shown 
design talent, to go on the board for a while, with the ex- 
pectation that rather soon he would be in line for promotion 
He agreed, reluctantly, to do so, but after a few months, during 
which time he produced a very creditable piece of work, he 
asked to be relieved of his tentative agreement since he felt 
that promotion would be more rapid if he were not on the 
board. Actually, thac man has been promoted quite rap- 
idly, possibly more rapidly than if he had been on the board, 
although this is not clear; but his future in engincering is not 
so secure as if he had had design experience for a few years 
especially if he goes with another firm. 


FORMAL TRAINING 


In order for a man to make a success in the field of machine 
design, and to progress from there to positions of responsibslity 
in guiding design, he should have a thorough training in engi- 
neering fundamentals. He should be reasonably familiar with 
mathematics, including differential equations, physics, chein- 
istry, mechanics, strength of materials, the theory of srruc- 
tures, and the other fundamental courses given in most ac- 
credited mechanical-enginecring curricula; and he should 
kt w the fundamentals of electrical engineering. In the ficld 
of machine design there are many other specialties, and it 
would be desirable for the engineer to have at least a smattering 
of some of those special skills. Among those special skills 
might be listed metallurgy, motion-time analysis, testing 
techniques, gear design, cam design, hydraulics, vibrations, 
and stress analysis 

Machine design covers a very wide field and should include 
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tool design, since many men have to switch from one to the 
other in some shops. Tool design, on the whole, does not re- 
quire the ingenuity of machine design, and, after some experi- 
ence, it becomes relatively routine. But it does demand a good 
knowledge of shop practices and skill in devising the cheapest 
method of making the tools. In machine design a large range 
of products used by engincers can be covered. It is fairly com- 
mon to include in ‘‘design,’’ articles which are not really ma- 
chines. This may be stretching the point; nevertheless, the skill 
and experience necessary to design such objects may be great 
For example, machine designers design kitchen sinks, gas 
ranges, and refrigerator boxes, although these are really not 
machines 


WHAT DOES INDUSTRY EXPECT OF THE GRADUATE ENGINEER? 


What is expected of a young graduate when he goes into in- 
dustry directly from college? You will hear complaints all the 
time from industrial representatives that college graduates are 
not trained in design, and they are not competent draftsmen 
when they go into industry. This, of course, is generally truc; 
but, frankly, such criticisms may be ignored. The college 
cannot train the student to do everything, and there is a very 
distinct question whether a technical college should train a 
student in the development of manipulative skills. Because 
of the limited time available in colleges, they can, at the mo 
ment, only attempt to make the student fully cognizant of the 
fundamentals in engineering. The development of any special- 
ized skills should cither be put off until the graduate year or 
should be acquired in industry. Thus perhaps, on the average, 
the industrial representatives do not expect the graduate engi 
neer to be a skilled draftsman or designer; but they do expect 
him to know the fundamentals of engincering, and they do ex 
pect that, because of this greater knowledge he should be in a 
better position become a machine designer in relatively 
quick order than one without this college training 

The training to become a machine designer is not casy. The 
man has to think about his job, has to be observant, and must 
have an inventive type of mind. If the student is not creative, 
there is little real opportunity for him in the field of desiga; 
without creative ability he might eventually develop into a 
pencil pusher. On the other hand, without creative ability, an 
engineer, generally, won't get very far in any field 


HOW DOES HE PROGRESS? 


What would the young graduate have to do to prepare him 
self for promotion in the field of machine design? Probably, at 
the very beginning, he would be put on a board and would work 
as a detailer, taking the designs prepared by a competent de 
signer and preparing the details for production. This is a very 
necessary training for a designer. No man should really 
classify himself as a designer who doesn't know how to make 
the individual parts in the shop. Also, in conjunction with 
this detailing experience, or before, or after it, the student 
should take a course in the shop, in order to acquire at lcast 
a superficial knowledge of how the various machines operate 
and how parts are made. This gives him a clearer picture when 
he starts to make details, and, if undecided how to make a par 
ticular part, his machine-shop training would stand him in 
good stead 

After getting this machine-shop and detailing experience, 
it would be expected, if he shows promise, that he would be 
put on layout work and then on the designing of small parts, 
and evenrually on more complicated machines. Before a man 
can become a designer he should not only have the ability to 
create new designs but also have the capacity to think in three 
dimensions, since if there are Moving parts in a compact 
machine, the designer must be able to visualize in his own mind 


how these parts are going to behave relative to one another, 
and whether, for example, there might be interferences. It is 
much cheaper to eliminate interferences on the drawing board 
than in metal. 

Engineering is not a static profession. New materials and 
new designs are being developed constantly. Thus it would 
be expected that a young graduate should try to keep up with 
the world after he has graduated and not assume that he has 
acquired all his education. For example, in the design of parts 
of a machine, a new development might indicate that a certain 
plastic material would be better suited than steel. Unless the 
young man was aware that the new plastic existed, he would 
be in no position to determine whether it should be used. Per- 
haps the easiest way for the young engineer to keep abreast of 
new developments is to maintain an active membership in a 
technical society. The mechanical engineer, for example, 
could maintain membership in The American Socicty of 
Mechanical Engincers and should read the technical articles 
which might be of use to him in his daily work. This, of 
course, is not enough. Many things are developed which are 
not published. Sometimes a man can get considerable help by 
talking things over with other workers in the same general 
ficld. This, generally, means that che man has to acquire ac- 
quaintanceship with several engineers, at least in his neigh- 
borhood. Perhaps the casiest way to do that would be for the 
student to take part in the activities of a local ASME group. 

In order to take part in activities either of the national or 
local branches of the Society, the graduate should not become 
merely a listener. He should participate. This means that he 
should acquire the ability to write and to speak effectively. 
Unfortunately, in the past, engineers have paid too little atten- 
tion to the ability to speak in public, and this has been re- 
flected in salary scales. For many years, however, it has been 
apparent that engineers have been paying more attention to it, 
and this has shown up in the promotions made by men in the 
engineering field. The following figures might be of interest.' 

“A statistical table covering a variety of industries, con- 
sulting engineers, and colleges indicates that while only 1.9 
per cent of the total employment are college graduates, the 
percentage occupying positions from department heads to 
chairmen of the board amounts to 28 per cent 

“In the field of machinery, out of a total employment of 
96,184 employees reported for 14 companies, 1836, or 1.9 per 
cent were engineers with college education. 

“Out of a total of 888 in executive capacity, ranging from 
department heads to chairmen of the board, 393 were engineers, 
or 44 per cent."" 

Note that there were 888 executives, and 393 of them engi- 
neers, out of a total of 1836 engineers. Thus about 21 per cent 
of all the engineers were executives as against 1.9 per cent for 
everyone 

These last figures are for the machinery fields, but the same 
thing is true in most other industrics, although perhaps in 
modified form. The percentage of engineers who have come 
up through the ranks of designing to reach positions of promi- 
nence is increasing steadily. The only trouble is that there 
arc so few such men that generally a choice cannot be made, and 
thus the opportunities for the young man with college craining, 
creative ability, and some shop experience are very great. 

It has been fairly common practice in the past to appoint the 
senior executives in an organization from the business staff, 
since, primarily, the problems are those of a businessman. Any 
executive today should know something about business too, 
(Continued on page 97¢) 
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FURNACE BRAZING of 


MACHINE PARTS 


Part 2—Fixtures, Joint Types, Fits, Metals and Their Properties, 


held in their proper relationship in the trip through the 

brazing furnace. To this end, gravity can be one’s best 
friend or his worst enemy, because it may help hold parts to- 
gether or it may cause them to try to move with respect to one 
another, after they heat up and expand. Gravity may also 
affect the flow of brazing metal into or away from the joints. 


CC vst int parts of assemblies to be brazed must be 


SELF-LOCKING VERSUS FIXTURING 


It is important that the assemblies be so fashioned that they 
will self-lock themselves or be provided with auxiliary fixtures 
for the purpose. This factor should be given thought at the 
inception of the idea for furnace brazing, as should the matter 
of best locating the brazing rectal, and the type of joint most 
likely to give the results desired. 

Perhaps the simplest method of assuring proper relationship 

etween parts is to just lay one on top of the other However, 

this method sometimes lacks the advantage of indexing. An 
example is the refrigeration evaporator plate, Fig. 29, which, 
in preparation for furnace brazing, consists of a flat plate on 
top of which is laid a sheet of copper foil, 0.002-0.005 in. 
thick, for brazing metal, then an embossed plate, and some 
auxiliary weights to press the plates together as they travel 
through the furnace, to assure intimate contact and tightness 
of the bonds. Such assemblies are often spot-welded in the 
center for indexing 

Perhaps the most common type of joint encountered in fur- 
nace brazing is the sleeve fit, illustrated in Fig. 30, in which a 
flange is shown on a shaft. With a vertical axis as illustrated, 
expansion upon heating might result in movement of the 
flange, and several methods are utilized to prevent this, such as 
staking, as indicated in Fig. 30 in exaggerated fashion, tack 
welding, pinning, or a shoulder. Witha horizontal axis, how- 
ever, Movement is not so common and such precautions are 
usually unnecessary. An advantage of the sleeve fit is that 
the area can often be controlled to the extent that the ultimate 
strength of the bond is equal to or greater than chat of one or 
more of the components. 

When spuds are inserted in shells, it is best to avoid the con- 
struction as shown in Fig. 31(A), where the tenon is simply 
pressed into the hole. It is possible, upon heating and expand- 
ing, for the spud to tilt or drop out completely. The methods 
shown at the right in B, C. and D are much superior. At B, 
the tenon is long enough to be staked to lock the hub in place 
If the shell is of adequate thickness, another method C is to 

Nore: Part 1 of this paper appears on pages 863-869 of the No- 
vember issue of Macnanicat ENGINEERING 
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stake the shell around the hole to lock the hub in place. But 
perhaps the best method of all is the one shown at D, in which 
the extended tenon is spun or swaged. This gives positive 
uniform results, which can be depended upon for uniform 
strength and tightness when the brazing metal creeps through- 
out the eniire joint and appears on the opposite side. The 
spud can cither be countersunk or counterbored to make its 
wall thin for the spinning or swaging operation. The hole in 
the shell needs only to be punched, without drilling or ream- 
ing. The loose fit of the parts will be tightened during the 
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716, 32 PUNCHED HOLES VERSUS EXTRUDED HOLES 


spinning or swaging operation, thus giving ideal conditions for 
furnace brazing, at low cost 

The use of extruded holes in stampings where tubular mem- 
bers are to be inserted is highly desirable. Fig. 32 cites the ad- 

_ vantages of this construction. For example, the punched holes 
at A and C, in Fig. 32, should be avoided, if possible, and 
preference be given to the extruded holes Band D. The Jatter 
not only give greater bonding area for high strength and tight- 
ness, but sometimes aid in assembling the parts. 

Other methods of self-locking assemblies include spot weld- 
ing, tack welding, riveting, pinning, crimping, and the like 
Sometimes, however, it is not possible to successfully incor- 
porate any of the foregoing methods, and it is found necessary 
to use fixtures to maintain proper relationship of the parts. 
Fixtures are avoided wherever possible, for severa] reasons 
They not only introduce an investment cost, but generally 
require considerable maintenance such as straightening, grind- 
ing, or machining. They are often fairly heavy, and represent 
dead weight which absorbs heat and impairs the operating 
economy. They sometimes increase the required time in the 
heat, which means that a larger more expensive furnace is 
necessary for a given amount of production. In spite of these 
disadvantages, however, fixtures are sometimes utilized in 
furnace-brazing production, with the process still being prac- 

tical and economical 


FITS AND CLEARANCES 


Frequently questions are asked regarding the fits and clear- 
ances between parts to be assembled for furnace brazing. Is it 
necessary to allow a gap in the joint to permic capillary attrac 
tion to draw the brazing metal through the joint, or can better 
results be obtained with metal-to-metal contact, or even a 
press fic? Inasmuch as there is a variety of conditions to be 
satisfied, involving types of parent metals, combinations of 
parent metals, and brazing metals utilized, it is almosz im- 
possible to give an over-all prescription which will satisfy all 
conditions. However, some rules can be given which, in 
general, will at least keep one out of trouble. Optimum con- 
ditions for best strength and tightness are not always adhered 
to, however, because wider tolerances are sometimes accepta 
ble from the standpoint of results, with the machining cost 
being lower than when optimum conditions are strived for 

The results of a series of tests to determine the effects of fit 
on the strength of copper-brazed low-carbon stecl assemblies 
are shown in Fig. 33. Each of the four bars shows the average, 
minimum, and maximum strength of cen test samples of the 
pull-out type, made from small rods and disks, with the arca 
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of the joint carefully measured so that the strength could be 
plotted in lb per sq in. shear. The bottom bar shows results 
with 0.003 in. gap in the joint, but only six of the ten samples 
were used in plotting the data because the other four had 
voids in the joints and were not considered representative. 
This fact alone indicates the undesirability of having gaps of 
appreciable size in such assemblies. The adjoining bar, for 
metal-to-metal fit, indicates marked increase in strength. The 
upper two bars, with light aod heavy press fits, show little if 
any further increase in strength, but at the same time no 
adverse effects. 

From these results and similar experiences, it is generally 
considered advisable in copper-brazing low-carbon steel to 
avoid loose fits and to adjust the tolerances for metal-to-metal 
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fit ranging into press fits. In view of the foregoing, and from 
experiences with other metals under a varicty of conditions, 
the following guide is offered: 


1 Brazing low-carbon stec] with copper—size to size to 
light press fit. 

2 Brazing high-carbon steel with copper—0.001 in loose on 
diameter to light press fit. 

3 Brazing nonferrous or ferrous metals with silver alloys— 
0.002-0.004 in. loose on diameter 

4 Brazing aluminum alloys with aluminum:silicon alloys— 
0.012-0.050 in. loose on diameter 


PARENT MBTALS 


A wide variety of parent metals and combinations of parent 
metals can be successfully furnace-brazed when proper tech- 
nique is employed. Many of these can be easily brazed, some 
presene slight difficulties, and others serious difficulties which 
often can be overcome. There are some, of course, which can- 
not be handled in this manner at all. The assortment of usable 
ones, however, is such that electric-furnace brazing enjoys 
rather wide application. Parent metals commonly furnace- 
brazed include practically all AISI standard steels, stainless 
and other high alloyed steels, cast iron, copper, nickel, copper- 
nickel alloys, copper alloys such as brass and bronze, sterling 
silver, nickel silver, a few of the aluminum alloys, including 
2S, 3S, 53S, and 61S, and a magnesium alloy, namely, Dow- 
metal M (9).! 


CLBANLINESS 


Related to the parent metals is the question of cleanliness 
Must grease or oil be removed from the parts prior to assembling 
for furnace brazing, or can these lubricants be left on? It is 


' Numbers in parentheses refer to che Bibliography at the end of the 
Paper 
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common to remove grease, heavy oils, and soapy lubricants. 
Lubricants containing lead must be removed, as well as those 
containing sulphur, because of adverse effects on the strength 
of the bonds. Some lubricants carbonize within the joints 
upon heating up, and inasmuch as carbon and the brazing 
metals have no affinity for one another, the carbon impairs 
strength and tightness of the bonds. Nevertheless, light oils 
are sometimes left on the parts, particularly for automotive 
and similar work, where tightness is not a factor and satisfac- 
tory results are still obtained. A degreasing operation is some- 
times utilized to remove the lubricants, but residues are often 
left on the parts. A good high-temperature caustic wash with 
steam rinse often does an effective cleaning job in removing all 
foreign material from the parts. The necd of a good rinse after 
the caustic wash is emphasized, however, because it would 
probably be better to leave light oil on the parts than caustic, 
from the standpoint of obtaining good bonds. 


BRAZING METALS 


There is also a wide assortment of brazing metals (10, 11) 
which are successfully utilized in furnace-brazing work. The 
bulk of the furnace-brazing applications, however, narrow 
down to a few commonly used brazing metals, as follows: 


1 Copper is used for perhaps 95 per cent of the furnace- 
brazing output for two reasons. Most of the furnace-brazing 
jobs are on low-carbon steel, on which copper wets excellently 
and creeps into joints without the aid of an auxiliary flux. 
The avoidance of flux, which requires application and subse- 
quent removal, is copper’s most important advantage, since 
most other brazing metals require flux. Its low cost is another 
factor. Some parent metals require flux even with copper as 
the brazing metal, if certain alloying elements exceed about 2 
per cent total, such as chromium, manganese, silicon, vana- 
dium, and aluminum. However, these alloying elements sel- 
dom exceed 2 per cent in the standard steels, and fluxing is 
generally not necessary for copper. 

2 Brass is often suggested as a brazing metal because of its 
low melting point, but is seldom used. Sometimes it is em- 
ployed on parent metals which cannot withstand the high tem- 
perature required for copper. Zinc distills from the brass, 
however, which entails three important disadvantages. First, 
zinc loss results in increased melting point of the brass. The 
increasing melting point requires that the furnace be operated 
at 1850 to 1950 F to assure melting of the brass, in which case 
the temperature might as well be increased another hundred 
degrees or so to 2050 F, to allow the use of copper, if the parent 
metal can withstand the extra temperature. Second, zinc at- 
tacks heat-resisting alloy parts in furnaces. Third, the zinc 
oxidizes on the surfaces of the brass even in the protective at- 
mospheres, forming a retaining shell which holds the molten 
brass within it. This means that a solvent flux must be utilized 
to assure flowing and wetting, which is accompanied by the 
expense of its application and subsequent removal 

3 Several phosphorus-copper brazing alloys, some of which 
also contain silver, are available for use on nonferrous parent 
metals, which flow at temperatures of 1300 to 1400 F. These 
brazing metals, because of their phosphorus content, are self- 
fluxing on copper but usually require auxiliary fluxes when 
used on brass and other zinc-containing alloys. They are not 
suitable on ferrous metals because the iron phosphide formed 
is weak and brittle. Typical proprietary names of such brazing 
alloys are Sil-Fos,? Silvaloy 15,* Phosco,* and Phos-Copper.* 


* Handy and Harman. 

* American Platinum Works. 
* United Wire and Supply Corporation. 
* Westinghouse Electric Corporation. 
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4 Low-melting silver-brazing alloys are available, contain- 
ing silver, copper, cadmium, and zinc, which are excellent on 
both ferrous and nonferrc us parent metals, flowing at 1175 and 
1145 F. Fluxes are practically always required with them. 
Typical proprictary names are: Easy-Flo,* Silvaloy $0,* and 
Sil-Ex‘ (1175 F); Easy-Flo 45,? Silvaloy 45,3 and Sil-Bond* 
(1145 F). 

5 Several aluminum-alloy brazing metals (5, 6, 7, 8) have 
been developed by the Aluminum Company of America, with 
designation numbers and brazing ranges as follows: 


Number Composition Brazing range-—deg F 
7il Aluminum, silicon, zinc 1160-1185 
713 Aluminum, silicon 1100-1135 
718 Aluminum, silicon 1070-1080 


FLUXES 


Where fluxes are needed (10, 11), it is important that they 
melt at a temperature below the melting point of the brazing 
metal, to assure effectiveness. An assortment of fluxes is availa- 
ble from welding and brazing supply houses, and recommen- 
dations can be obtained from them, or from suppliers of brazing 
metals. 


FORM AND LOCATION OP BRAZING MBTALS 


Brazing metals are of course available in various forms, 
such as wire, foil, and powder. They are sometimes sprayed 
on parts with an oxyacetylene gun or electroplated. Location 
of the brazing metal is an important factor; it is sometimes 
placed at the joints, above the joints, or even within the 
joints. A few suggestions for locating the brazing mctal will 
be givea. 

Wire is used in rings, straight lengths, slugs, and hairpins 
Sometimes a large ring lying on a flange at the joint of an as- 
sembly, as shown in Fig. 34(A), will warp and open up. Upon 
melting, it may run away from the joint or puddle on the 
flange. To avoid this, the ring is sometimes placed above the 
joint, made of hard wire and forined slightly undersize to help 


WIRE CLOSE 
/ TO JOINT 


RING 
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BRAZING WITH METAL RINGS 


hold it in place. Upon melting, the brazing metal runs down 
the side and is drawn into the joint by capillary attraction. 
Even if it should warp a bit, it will probably tilt and hang in 
place to give the same desirable result. This suggestion for 
assemblies with vertical axes does not apply for assemblies with 
horizontal axes, however. In such cases, as at B, care should 
be taken to have the wire ring placed snugly against the flange 
so that it will be drawn into the joint upon melting. Even 
then, large-diameter rings, say, 2 in. diam or more, have a 
tendency to warp and flow away from the joint. In such io- 
stances, half-rings of larger-size wire, placed on the top side of 
the joint, generally overcome the difficulty and work success- 
fully. 

A highly recommended method for locating rings is to embed 
them in grooves cut in parts as they are being machined, as 
illustrated in Fig. 35. So locked, the rings cannot warp and 
get away. The brazing metal has no alternative but to creep 
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during assembly (left) and after crimping (right), a piece of 
copper strip serves as a convenient and positive means of locat- 
ing the brazing metal between the two stampings. 

Brazing metals in the form of powder are commonly utilized, 
sometimes dry, but usually mixed with a liquid vehicle, such 
as clear lacquer and thinner, or propylene glycol. This “‘paste’’ 
is most commonly daubed on with a brush, but is sometimes 
sprayed on or the parts are dipped in it. An advantage of this 
form of brazing metal is that it can be applied to irregularly 


A r) shaped joints to which it is difficult to apply brazing metal in 
any other form. 150-mesh copper powder is commonly used 
33 WITH RINGS with lacquer, while $00-mesh powder is commonly used with 
propylene glycol. 
ROUND OR HEX The lacquer hardens and is somei:mes preferred for that 
property. In Fig. 40 it helps lock copper-wire rings at the 
FIG. 36 SHOULDER ON spuD Locks |0ints so they won't move away in handling around the shop ° 
RING IN PLACE prior to brazing. It also starts the wetting action to help 
draw the copper from the rings into the joints, as well as serv 
“SHOULDER FOR ing as a supply of brazing metal in itself. The propylene glyco! 
WIRE RING does not harden like lacquer, and is occasionally preferred for 


that property, as well as the fact that it keeps the copper in 
ais ot suspension better than lacquer, and does not tend to gel. The 

- lacquer paste stays in place when the assembly strikes the heat, 
i but the propylene-glycol paste has a tendency to run as soon as 

. it gets warm, sometimas allowing brazing metal to drip off 
vertical surfaces or parts before it melts. Commercially mixed 
pastes are also available:(16), a typical proprietary name being 

Any brazing metal which can be formed into wire can be 
melted and sprayed from an oxyacetylene gun. An example in 
which brazing metal has been applied in this manner is the 
hollow steel airplane-propeller blade shown in section in Figs 
41 and 42. Three long seams between the forging and sheet- 
metal member are copper-brazed. Prior to assembly, surfaces 
near the edges and along the center are grit-blasted and then 
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riG. 37 coppER-wire sLUGs E age USED FOR BONDING BRACKETS 
TO A REFRIGERATOR SHELL 


through the joints as desired, showing up at extremities to 
give visual indication of good bonds. 

A modification of the foregoing suggestion is to provide a 
shoulder on a spud, Fig. 36, to lock the ring against the shell 
In addition, the method is especially desirable for hexagonal 
fittings. Hexagonal rings are difficult to form, keep in shape, 
and to apply on parts. A round shoulder cut on hexagonal 
stock facilitates the use of round rings, which are easy to form, b 
handle, and apply. = 

Wire is cut in short lengths and used as slugs in numerous 
cases. In Fig. 37 such slugs are shown at E, and are used for 
bonding the brackets which have been projection-welded to 
the shell for extra strength, the assemblv shown being a dome 
for a hermetically sealed refrigerator. When the brackets are 
stamped, they are formed with lips at the top to provide re 
cesses for the slugs. The slugs are shown in place in Fig. 38 
see arrows). They are positioned casily and inexpensively 
by the operator, and the recesses form good reservoirs for the 
molten brazing metal. Another feature shown in Fig. 38 is 
the spuds in the shell, which are provided with shoulders on 
which topper-wire rings have been placed, in the fashion indi 
cated in Fig. 36 

Foil is used as brazing metal in the form of wide strip, Fig 
29, narrow strip, Fig. 39, clips, etc. Thus, as discussed along 
with Fig. 29, copper foil is commonly used between two steel 
sheets for brazing flat evaporator plates. In Fig. 39, which 
illustrates a header for a sicel-fin condenser for refrigerators, FIG. 39 COPPER STRIP USED FOR BRAZING TWO STAMPINGS 


FIG. 38 WIRE SLUGS ARE DROPPED INTO RECEPTACLES ON THB 
BRACKETS 
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sprayed with copper to supply the brazing metal which, after 
assembly, is within the joints. This method has been found 
better than any other for this particular product. 
Electroplating is often suggested and sometimes used suc- 
cessfully for applying brazing metals to assemblies. An ex- 
ample of this is shown in Fig. 43 which is a telephone switch- 
board bracket. Copper-plating of the three small pins in the 
left-hand view eliminates the use of tiny copper-wire rings, 
which are difficult to handle. After brazing (right), copper 
is seen on the body members near the joints, indicating that 
bonds have been obtained. Electroplating must be used cau- 
tiously because it introduces a sandwich of brazing metal 
within the joint, while instead, it is commonly preferred, when 
copper-brazing low-carbon steels, to have intimate steel-to-steel 


| 


riG. 40 POWDERED BRAZING METAL MIXED WITH A LIQUID 
VEHICLE WAS USED ON THIS STEEL-FIN CONDENSER 


FIG. 41 FURNACE-BRAZED STEEL PROPELLER BLADE 


FIG. 42 THREE LONG SEAMS ARE COPPER-BRAZED 


FIG. 43 USING ELECTROPLATING FOR APPLYING BRAZING METALS 
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contact and require the brazing metal to flow in by capillary 
attraction. Also, when copper melts within the joints, it may 
run out and leave voids, impairing the strength and tightness, 
unless an external surplus is available to make up for this. 
Then, too, electroplating usually varies widely in thickness, 
and thus in its amount. Nevertheless, there are numerous 
cases in which this method is used to good advantage in elec- 
tric-furnace brazing. 


PHYSICAL PROPERTIES 


Most metals, unless they are of the air-hardening type, come 
from the brazing furnace uniformly dead-anncaled. This 
condition is generally considered highly desirable, but occa- 
sionally the loss of cold-worked hardness in the parts is detri- 
mental to the job. Sometimes this makes it necessary to 
abandon a furnace-brazing project and use a local means of 
heating, such as torch brazing or induction brazing. There 
are some ways to overcome the difficulty, however, and these 
are as follows: 


1 Cold working of parts after furnace brazing will give 
just as good hardness and stiffness as though the cold working 
were done before brazing and the parts did not go through the 
furnace. The pulley, Fig. 7, Part 1, is an example 

2 Cyanide hardening of low-carbon steel assemblies after 
furnace brazing stiffens them somewhat. This method is 
used in the fabrication of automotive and tractor rocker 
arms and other such parts. 

3 If the parent metal contains sufficient carbon to be heat 
treatable, heat-treating after furnace brazing will of course 
improve the physical properties. It appears, in fact, that the 
same properties can be obtained by heat-treatment after furnace 
brazing as can be obtained by heat-treating as-received stock 
A large number of furnace-brazed assemblies are heat-treated 
after brazing, with satisfactory results. 


Air-hardening steels harden upon quick transfer from the 
heating chamber to the cooling chamber in a copper-brazing 
furnace, and emerge from the cooling chamber in normalized 
condition, with high strength in the parent metal 

The strength of copper-brazed bonds after heat-treatment is, 
in general, satisfactory if the assemblies are fairly uniform in 
section so that quench stresses are not set up in the bonds. Al- 
though the results of some work have been published (1, 2, 3, 4, 
12, 13) there is still room for considerably more work in this 
direction. Good strength has been obtained in heat-treated 
low-carbon carburized assemblies (1), as well as in medium 
carbon ones (1, 12, 13). The apparent unit strength within a 
bond has been demonstrated to be considerably affected by the 
type of test specimen utilized (13). Best data for a given 
job are determined by building actual samples of the product 
and testing them to destruction 


FURNACE-BRAZING EQUIPMENT 


Various types of brazing furnaces and protective-atmosphere- 
producing equipments are used in this work. The most com- 
mon types of furnaces are the box, mesh-belt, and roller-hearth 
conveyer types, but other types are occasionally used. A typical 
setup consists of a furnace with cooling chamber attached, 
transformers if necded to give proper voltage on the electric 
heating units, power control panels, temperature control in 
struments, and a suitable atmosphere-gas-producing unit 

A typical box furnace is shown in Figs. 44 and 45. It has a 
heating chamber and water-jacketed cooling chamber at- 
tached, with three doors. The two end doors are normally 
closed to keep the gas in, and the refractory center door is 
normally closed to keep the heat in, thus assuring longer 
working length and better operating economy, than if it were 
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not there. The box furnace with cooling chamber is the most 
flexible-type furnace built. It is good not only for furnace 
brazing but for bright anncaling, bright normalizing, scale- 
free hardening, and sintcring. For most of these operations, 
the trayload of work is pushed into the heating chamber, 
where it rests on hearth rails until the work is heated through. 
Then it is subsequently pushed into the cooling chamber, and 
moved intermittently along, finally being pulled out the dis- 
charge door. For hardening, hinged-bottom trays are em- 
ployed. The trayload of hot work is pushed out over the 
quench chute, the bottom drops, and the work falls through the 
quench chute into oil, being caught by a basket which is then 
moved sideways, pulled out, and the work is dumped into tote 
boxes. The tray is pulled out the discharge door. The 
box furnace is best suited for small rates of production or ex- 
perimental work. Sometimes two or three of them are mounted 
side by side, as production requirements increase. This type 
of furnace is practical and economical to operate on light, 
medium, or heavy-weight parts 

The mesh-belt-conveyer type furnace, Figs. 46, 47, and 48, is 
built similarly to the box type, with heating chamber and 
cooling chamber attached. It differs in that it has a continu- 
ously traveling wire-mesh belt, which slowly carries work 
through the furnace. In this type, all doors throughout the 
furnace are normally open to clear the work; thus the gas con- 
sumption is higher than in the box type, in order to maintain 
suitable purity of protective atmosphere within the furnace. 
Because the hottest section of the belt is relatively weak, this 
type of furnace is limited to handling light and med.um- 
weight parts, in order to obtain reasonable belt life. Opera- 
tors load work on the belt at the charging end of the furnace, 


LONGITUDINAL SKETCH OP TYPICAL BOX-TYPE BRAZING 
FURNACE 


ria. 44 


mo. 45 STEEL PULLEYS READY FOR BRAZING, ARE PUSHED INTO 
HEATING CHAMBER OF BOX-TYPE FURNACE 
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and cither lift it off at the discharge end or allow it to dump 
into tote boxes. The mesh-belt furnace is utilized for larger 
rates of production than the box furnace. It appeals to manu- 
facturers because of its continuous feature, which gives con- 
stant movement and timing of the work, with no handling 
of trays. 


ALUMINUM EVAPORATOR PLATES ENTZR CHARGING END OF 
MESH-BELT-CONVEYER TYPE BRAZING PURNACE 


riG. 47 


«648 ) «6AUTOMOTIVE TRANSMISSION SUBASSEMBLIES EMERGING 


FROM COOLING CHAMBER OF MESM-BELT FURNACE 
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STEEL-FIN REFRIGERATOR CONDENSERS BEING FURNACE- 
RE- 


49 
BRAZED IN ROLLER-HEARTH-CONVEYER TYPE FURNACE WITH 
TURN CONVEYER AND TRANSFER TABLES 


FG. 50 EXOTHERMIC-TYPE ATMOSPHERE GAS PRODUCER 


The roller-hearth-conveyer type brazing furnace, Fig. 49, 
has a driven roll table throughout its length, on which tray 
loads of work are carried through continuously. The end 
doors are normally closed, but the throat doors are adjusted open 
to clear the work. This type of furnace is best suited for high 
rates of production, such as on automotive and refrigeration 
work. It is practical and economical to operate on light, 
medium, and heavy-weight parts. The rolls turn continuously, 
thus redistributing their stresses and staying straight. They 
can carry relatively heavy loads and still have long life. The 
trays are simply rolled through without pushing and pulling 
stresses, and they, too, have long life. The maintenance cost 
per pound of work is, therefore, lowest in this type furnace. 
Most roller-hearth furnaces have automatic charging and dis- 
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charging of the trays, and many of them are equipped with a 
return conveyer, as shown in Fig. 49, with transfer tables to 
carry the trays from the furnace line to the conveyer line, and 
vice versa. The trays go around the circuit automatically, 
the only labor required being that for removing brazed assem- 
blics and loading prepared ones. Thus the roller-hearth-type 
furnace is the most economical type to operate, from all stand- 
points—personnel, economy, and maintenance-—per pound 
brazed. 

Although hydrogen and its lower-cost substitute, dissoci- 
ated ammonia, are excellent gases for furnace braziag, one of the 
most important reasons for the widespread success of the proc- 
ess is the development of gas producers which reform hydro- 
carbon gases into suitable low-cost protective atmospheres. 
Partially combusted fuel gas, such as coke-oven gas, natural 
gas, or propane, formed in an exothermic gas producer such as 
chat shown in Fig. 50, is moderately reducing and very low in 
cost. It is utilized for most of the furnace-brazing applications, 


EXOTHERMIC-TYPE PRODUCER POR MAKING PREB DRY 


NONDECARBURIZING ATMOSPHERE GAS 


particularly on low-carbon stecls which constitute the bulk of 
the work. The gas consists of about 15 per cent hydrogen, 
10 per cent carbon monoxide, 5 per cent carbon dioxide, 1.5 
per cent methane, and 3 per cent water vapor, the remainder and 
largest portion being nitrogen. This gas gives good wetting 
action and good bonding, producing bright work on low-car- 
bon steel. It will, however, decarburize medium or high-carbon 
steels, leaving a soft skin after heat-treatment, which may 
have to be ground or machined off afterward. For such appli- 
cations, other protective atmospheres are available which will 
not decarburize during the furnace-brazing treatment, and if th¢ 
parts are hardened in the same atmosphere, they will have hard 
surfaces. Typical gas producers of this type are shown in Fig. 
51 which illustrates an exothermic-type producer for making 
COrfree, dry, combusted gas, and Fig. 52, an endothermic-type 
producer, which provides a catalytically reacted hydrocarbon 
gas, both of which have the nondecarburizing property. 
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ria. §2 ENDOTHERMIC-TYPE GAS PRODUCER FOR MAKING NON- 
DECARBURIZING ATMOSPHERE GAS 


CONCLUSION 


The furnace-brazing process is a modern production tool 
which has taken its place among established fabricating 
methods, and is constantly expanding its sphere. Although it 
was felt ten years ago that reasonable progress had been made 
in the development and usage of the process, it is now found 
that there is over four times the productive brazing-furnace 
capacity in use as there was at that time. 
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Machine Design as a Career 
(Continued from page 968) 


and thus if a designer is expecting to be promoted eventually 
to a position of responsibility, he should not ignore the busi- 
ness aspects of engineering. He should know, for example, how 
to read a balance sheet, how to prepare a budget, how to pre- 
pare intelligible reports to be read by businessmen, and how to 
defend engineering practices in discussions with nonengineers. 


OPPORTUNITIES IN FIELD OF DESIGN 


The opportunities for a good machine designer with engineer- 
ing training are excellent. For example, in one large engi- 
neering research and development department there are in the 
neighborhood of 250 designers and draftsmen. Of those, only 
about four are graduate engineers still on the board, and they 
are among the outstanding men in the organization. But those 
men are basically individualists and not department-head ma- 
terial, although in cach case they were put in charge of a sec- 
tion as a tryout. It didn’t work out too well, and they are 
back as designers, largely because administrative matters were 
of less interest to them than was the design work. Clearly, 
then, if a few engineering graduates were to take up designing 
in that organization they would have a wonderful opportunity. 
This is fairly typical in the machinery indusery today. 

A well-trained machine designer is not restricted to the field 
in which he works. For example, at the beginning of the last 
war the United Shoe Machinery Corporation Research Divi- 
sion, which has a splendid group of machine designers, began 
to help out by designing equipment for the armed services. 
This included such items as gun mounts, gun turrets, fire- 
control equipment, gun directors, fuse cutters, automatic guns 
of several sizes, and so on. In spite of the newness of the de- 
signs, they found such matters rather easy compared with shoe 
machinery, and they made an outstanding record with the 
art »srvices 

Other concerns had similar experiences. 

One such machine designer, in a not too great number of 
years, worked on such varied items as automobile engines, 
fans, blowers, automatic machinery, tool design, sewing 
machines, automobile bodies, hydraulic presses, candymak- 
ing machines, heat-transfer and air-conditioning equipment, 
streamlined trains, special electric motors, hydraulic dyna- 
mometers, shoe machinery, gun turrets, and general fire-control 
equipment. The ability to switch from one field to another 
without serious inconvenience gives a man a great deal of self- 
confidence 

SUMMARY 

In summary, then, in the author's opinion, the field of 
machine design is very interesting, and there is a big oppor- 
tunity in it for college-trained engineers who have creative 
ability. If to that can be added the ability to guide men, the 
prospects are attractive indeed 
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son with an object, a substance, or another person, the 

““exposure’’ of a person to objects, substances, or other 
persons or conditions, or the “‘movement’’ of a person, which 
Causes personal injury or suggests the probability of such an in- 
jury. Leading up to the event in nearly every instance is some 
motivation on the part of an individual combined with faulty 
judgment of intervals in space or in time. Thus accident 
Prevention is always closely associated with the human equa- 
tion. Recognition of this fact has led safety-enginecring 
authorities to consider increasingly the personal factor and to 
carry through design with more in mind than the simple provi- 
sion of guards of one type or another. We have left the bird- 
cage era in which the worker was to be protected against him- 
self in spite of himself, and have progressed into the fields of 
aptitude testing, proper placement, and education. Along with 
this, however, emphasis continues to be placed on sound engi- 
neering practice. 

In the matter of physical contacts much has been accom- 
plished. Handling of materials by employees is being mini- 
mized by the use of better and more mechanized equipment 
Here conveyers, both mechanically operated and of the gravity 
type, are being used. A significant advance is also evident in the 
increased use of range or sequence operation where matcrials 
can be carried through a number of stages of processing without 
requiring contact by workers. Outstanding examples are to be 
found in continuous peroxide bleaching and indigo and Vat 
Craft dyeing. In addition, increasing success is being achieved 
in the elimination of operations and in combining operations. 
Noteworthy examples are to be found in cotton-roving process- 
ing and in single-processing picking. The usual safeguards for 
gears, beaters, and belts are to be found—-but dependence for 
safe operation is no longer confined to these things alone. 

Where movement is concerned, protection against accidents 
falls naturally into two classes; motion of persons, and mo- 
tion of machinery or things. Continued education in the 
matter of lifting, prevention of strains, unsafe position and 
posture, coupled with engineering design which makes for 
safe and convenient location of control levers, and starting 
buttons or switches continues. Increasingly machines are 
being designed to minimize the need for operators to move 
about unduly in carrying on their work. A good example is the 
modern spooler which brings the work to the operator, or 
which automatically performs many of the tasks once required 
of the worker. The automatic loom also has reduced the 
number of trips to a given machine on the part of the weaver. 
It is important here to note what seems to be a fundamental 
principle, i.c., that when a machine or process is properly en- 
gineered for maximum efficiency it also is safer to operate 

Advances in lubrication techniques, as, for example, the ‘‘one- 


\ accident is an event involving the ‘‘contact’’ of a per- 


! Chairman of Safety Council and in charge of the Textile Division, 
Massachusetts Institute of Technology 
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shot’’ method, have minimized in many instances the tempta- 
tion to perform this function unsafely on moving equipment 
and where applied to overhead shafting have reduced greatly 
the need for climbing and reaching. 

Almost 25 per cent of personal injuries affect the fingers, 
some 20 per cent happen to the body, and 13 per cent to the legs. 
These are obviously the parts of the body most likely to be 
injured by movement or contact. Design of equipment in such 
fashion as to reduce the frequency of such injuries deserves the 
attention of every machine builder. In this connection, steps 
taken to reduce the frequency of necessary adjustments pay 
dividends. Here the operation of the machine to produce 
material having a high degree of uniformity is important. 
Hence quality control is to be considered as a safety measure in 
addition to its other advantages. 


MOST EFFICIENT DESIGNS ALSO SAPEST 


Exposure to extremes of temperature—most frequently high 
temperatures—is often encountered, particularly in drying and 
finishing machinery. Again, the best design and construction 
is the most economical and the safest. Adequate insulation 
at the right places not only conserves heat, but protects the 
operator against burns as well. Meters which give readings 
of temperature conditions need not be located in a danger zone, 
but are best installed—along with the controls—at a distance. 
An old saying in safety work is that next to presence of mind, 
absence of body is most desirable. Remote controls and auto- 
matic controls for temperature, pressure, tension, and speed are 
in themselves safeguards against accident and injury. Ade- 
quate ventilation is also a matter of good enginecring and often 
obviates the need for respirators or other personal protective 
equipment. Working conditions are improved and no possible 
handicap to efficient operation is imposed upon the worker. 
Another exposure not always realized as a hazard in the past is 
the flicker produced by overhead pulleys and belts when the 
lighting is poorly located. This produces mental as well as 
eye strain, and the modern trend to electric drives on indivi- 
dual machines or ranges has greatly reduced this difficulty. 

In the textile industry, as in any other, the worker is sur- 
rounded by a physical environment of equipment, miscellaneous 
objects, and atmosphere which, under unsafe conditions, con- 
tribute to high frequency of accidents. In gencral, unsafe 
conditions fall into a limited number of categories all of them 
involving engineering design and construction. Equipment 
may be inadequately guarded, unguarded, defective, unsafe for 
present use, or unsafely arranged. 

In addition, persons perform unsafe acts by reason of improper 
attitude, lack of knowledge or skill, bodily defect, or because 
the safe practice is difficult or impossible, as in an emergency. 
Such unsafe acts also can be classified as operating without 
proper clearance, failure to secure or warn, operating at unsafe 
speeds, using equipment unsafely, using unsafe equipment, un- 
safe placing, taking an unsafe position or posture, working on 
moving equipment, failure to use personal protective equipment, 
and horseplay. Of these, all but the last can be guarded 
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against, at least in part, by proper engineering to minimize 
risk—plus proper training 

Operating without proper clearance is frequently prevented 
by suitable mechanical guards. A simple cover or barrier is 
often adequate. In any case it should not make the function- 
ing of the operator more difficult than before and it should not 
present a challenge to the operator beat the  For- 
tunately, much of the feeding of material into textile machines 
is automatic, and crecling can be done either while the machine 
is inoperative or at a safe distance from moving parts. Fortu- 
nate also is the fact that in very few textile machines is material 
fed individually and at frequent intervals. Remote controls 
are also advantageous, and, again, textile machines, unlike 
punch presses, for example, are relatively infrequently stopped 
and started. 


THE MATTER OF SAFEGUARDS TYPES OF ACCIDENTS 


Textile machines are not often changed in speed repeatedly 
during operation—but modern machines operate at higher and 
higher speeds which call for more attention to proper safe 
guards on the part of the designer ad builder. Range opera- 
tion of equipment under automatic control takes care of the 
matter of speed selection and variation, depending upon such 
conditions as degree of drying, tension, duration of immersion, 
or pressure 

There are few hazards worse than a defective safeguard or 
one which has been rendered inoperative. Under these cir- 
cumstances the operator relics upon protection which is not 
there, The safeguard must be reliable, easily maintained, and 
in so far as possible self-monitoring so that any irregularity, 
defect, or maladjustment is at once evident. Interlocked 
guards which prevent the operation of the machine when they 
are not in position have long been used on textile machinery 

Machine arrangement is a matter of safety engineering. Ade- 
quate aisle space, safe access, proper lighting, proper flow of 
product—all contribute to the safety of personnel. Good 
housekeeping with a place for everything and everything in its 
place is a must in any safe plant 

Machines should be designed and built so chat the operator 
need never be off-balance while working at them. Hoppers 
should be of such height that they take adequate amounts of 
material to avoid unnecessary handling of stock, but not so 
high as to require reaching or dangerous leaning with re- 
sultant strains and falls. Properly designed platforms or 
ramps frequently can be used to advantage and should either 
be built in or strongly advocated when the machine is installed. 
The starting handle of a cotton card is frequently placed low 
and to one side of the machine so that it may be operated con- 
veniently with one foot, thus leaving both hands free for 
starting the web of fibers through the trumpet and calender 
rolls. When properly placed the operator cannot lean forward 
as he uses it and thus be in danger of losing his balance and 
contacting the exposed surface of the rotating doffer. Range 
operation in bleaching with the J-box has done away with the 
packing of materials into kiers by “treading it down."" The 
operator need not take a dangerous position. Use of metering 
and control devices of many kinds has obviated the need for 
taking samples of hot or chemically reactive liquids for an- 
alysis. Liquid-level controls and indicators make it possible for 
correct conditions to be maintained without taking an unsafe 
position. 

It should seldom be necessary for an employee to require per- 
sonal protective equipment such as waterproof footwear, 
respirators, or goggles if a really intelligent and adequate engi- 
neering job has been done in the matter of drainage, ventila- 
tion, screening, and the like. Of course a moving or erecting 


crew needs safety shoes, and goggles have their place in a ma- 
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chine shop, but it should be seldom indeed that the textile 
machine should require personal protective equipment other 
than ordinary precautions as to hair, jewelry such as brace- 
lets, or proper clothing 

The machine designer should have a sound knowledge of the 
unsafe conditions and unsafe acts which underlie accidents and 
injuries and an awareness that nobody can predict which ac- 
cident may result in serious injury or death. In general 1 out 
of 330 accidents is a major onc, while approximately 29 result 
in minor injuries. The only wise thing is to try to prevent all 
330. Thus some knowledge of the types of accidents that 
occur is also needed, they include: Fall at same level; fall toa 
different level; strains; struck by; striking against; caught in, 
on, or between; immersion, exposure CO temperature cxtremes, 
electric shock; and inhalation, absorption, and ingestion. 

Not only safety of the operative but safety of the plant is a 
matter for the engineer who designs and builds textile machin- 
ery. Magnets are being installed in cleaning equipment to 
trap scrap metal, thus preventing sparks and fire, as well as 
damage to subsequent machines. Generation of static and its 
control or elimination pose problems of design. Stop motions 
which guard against cone-belt breakage and resultant damage 
to product, or which prevent damage if the bobbin rail over- 
travels are common practice on roving frames. Proper fusing 
of electric circuits in machines or their prime movers and the 
use of circuit breakers, fume or smoke detectors, fusible links, 
thermostatic releases, automatic sprinkler heads—as for pick- 
ers and the like—are a part of the safe operation of machinery. 


SAFETY TRAINING 


Training of employees is a matter for management, buc much 
of the safeguarding and improved design of machines makes 
this training problem ecasicr. The time has long gone by 
when the overseer of a cardroom could display a crippled hand 
or arm as a badge of honor or a positive sign of long experience. 
Crippling injuries are a disgrace. That textile plants can now 
operate millions of man-hours without a lost-time injury is a 
tribute to management and to the engineering of the machines 
and equipment now in use. It is conservatively estimated that 
an accident actually has involved hidden or indirect costs aver- 
aging at least four times the direct cost. Safety pays and pays 
well. The engineer has a responsibility to build safety into 
the machines he makes so that they will not injure or destroy 
the fingers, limbs, and bodies they replace. Management has 
an equal responsibility to buy and pay for the safety built into 
each machine. Economy here is false economy in the long 
run. 


CONCLUSION 


Management is increasingly aware of the cost of accidents in 
dollars, in suffering, and in life. It is keeping more complete 
records, availing itself increasingly of technical information, 
and making more intelligent analyses of accidents and their 
causes. The textile press has carried much valuable material 
in the past few years. So much so that hardly an issue of any 
of the leading textile magazines in the field of manufacturing 
does not include something pertinent to accident prevention. 
It may be a description or a picture of a gadget, or it may be a 
feature article—burt it is there 

Men and materials must function together safely. The tex- 
tile-machine bu Ider and the textile manufacturer have a re- 
sponsibility for safety to life and limb which both are meeting— 
sometimes indirectly and without always realizing it. Modern 
instrumentation, better control of quality, more efficient pro- 
duction, all go hand in hand with safe operation. 

For machine builder, and manufacturer, and worker alike— 
safety is no accident! 
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INTRODUCTION 


HE operation of plants for the government's synthetic- 
rubber program at Baton Rouge, La., during World War 
II, required that accurate measurements of certain light 
hydrocarbon streams between these plants and nearby private 
concerns be provided for accounting purposes. Two identical 
orifice meters were installed on each of the streams in order to 
provide normally a double check on the flow quantities and to 
insure continuous records during the time one meter was down 
for routine maintenance or overhauling. It was stipulated in 
the operating contract with the government that the average 
reading of the two meters would be used for accounting figures 
and that the deviation between them should not exceed 3 per 
cent. The dual-meter installations possessed some features 
not ordinarily found in commercial installations, designed to 
reduce the metering errors to a minimum. These installations 
were maintained carefully on a regular schedule and received 
additional maintenance when it was indicated to be necessary. 
In addition, the recorder chart from each of the meters was 
integrated by two persons to serve as a check and, thereby, 
minimize the error in this operation 
Because of the lack of published data, a study was made of 
* certain of the dual-meter installations to determine the degree 
of precision and accuracy which can be expected of carefuily 
installed and well-maintained commercial orifice-meter in- 
stallations. Four of the dual-meter installations, which were 
located on relatively nonfouling and pulsation-free streams, 
were chosen for this study. It was possible to examine the 
accuracy of one of the four installations, since the stream on 
which it was located was also measured in calibrated drums. 
It is the purpose of this paper to describe the meter installations 
and to give the results of this study. 


DESCRIPTION OF DUAL ORIFICE-METER INSTALLATIONS 


The specifications for the installation of the dual orifice 
meters included all the principles and details generally recog- 
nized as sound orifice-meter practice for the measurement of 
liquid hydrocarbons. Some features, in addition to those 
ordinarily found in commercial orifice meters, were included in 
an attempt to obtain an installation in which the errors were 
reduced to a minimum, such as, longer than usual metering 
runs, special precautions to prevent vaporization of the hydro- 
carbon, and facilities to remove entrained immiscible liquids, 
gas, or solids from the stream. By following these specifica- 
tions it was believed that the metering errors would not exceed 1 
per cent. The responsibility for secing that the specifications 
were adhered to rigidly and that the meters were maintained 
! The work reported in this paper was carried out in plants owned 
by the Recenstruction Finance Corporation, Office of Rubber Reserve, 
and operated by the Louisiana Division of Esso Standard Oil in con- 
nection with the government's synthetic-rubber 

Contributed by the Industrial Instruments and Regulators Division 
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26-December 1, 1950, of Tue Amurican Soctgry or Macnanicat Enot- 
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properly at all times was assigned to one man who was familiar 
with good metering practices. 

A sketch of a typical dual orifice-meter installation is shown 
in Fig. 1, and an actual installation with the housing omitted 
is shown in Fig. 2. The stream being metered first passed 
through a settling drum which served to remove entrained 
immiscible liquids, gases, and solids.’ The stream then flowed 
through a straight section of pipe containing an orifice, and 
thence through a second straight section to a second orifice 
identical with the first. By-pass connections permitted either 
orifice and its metering run to be removed for inspeetion or 
changed while the metering installation was in operation. 
Downstream of the second orifice, provisions were made for 
obtaining the pressure, temperature, and samples of the stream 
Both orifices were equipped with identical seal pots and record 
ing meters. The orifices, scal pots, and recording meters of the 
four installations under consideration were enclosed in a pro- 
tective house. Details of the installations are given in the 
following paragraphs. 

Since relatively light liquid hydrocarbons were being han- 
dled, the importance of facilities to prevent their flashing was 
recognized. Where the hydrocarbon was in equilibrium with 
its vapor, a pump to increase the pressure, or a cooler to de- 
crease the temperature was provided ahead of the metering in- 
stallation. In those cases where a stream flowed into a region 
of low pressure (even though a pump or cooler had been pro- 
vided), and there was the possibility of flashing, a back-pres- 
sure regulator was installed downstream of the metering facili- 
ties to maintain sufficient pressure on the stream to prevent 
flashing. 

A settling drum was provided upstream of cach dual metering 
installation to separate any entrained gas and water or solid 
particles which might lodge behind the orifice plate or plug it, 
even though all the ordinary precautions had been taken pre- 
viously to prevent these materials from entering the str-ams 
The settling drums were fabricated of 8 or 12-in. pipe with a 
length of 6 ft, or longer if necessary, to give a minimuin settling 
time of 30 sec. The drums were installed with a slope of 1 in. 
in6ft. A perforated baffle plate was installed near the inlet of 
each drum to insure good flow distribution and, consequently, 
good settling conditions for entrained materials. Connections 
were installed at the high and low points in the drum, down- 
stream of the baffle, for withdrawing trapped gas and water, 
respectively. During operation the gas and water-withdrawal 
valves were checked as frequently as was found necessary to 
prevent the passage of water or gas through the drum. A by- 
pass line with a block valve was installed around the drum so 
that operation could be continued in the event the flow<dis- 
tribution baffle became plugged 

For the main line containing the orifice plate, a minimum size 
of 2-in. standard pipe was specified, and where a choice of pipe 
size was possible, it was specified that a larger-diameter pipe be 
used. A distance of at least 100 pipe diam was provided 
upstream between the orifice plate and the nearest fitting or 


1 
| 
i 
ied 
| 
4 
| 
| 
| 
| 


980 


CONVENT 
Pre 


FLANGES @EL OED 
_ TOGETHER HERE BACK 


PRESSURE | 
BLIND FL ANGE REGULATOR | 
OOUBLE SPOOL PIECE 


BY-PASS DOUBL 
SPOOL 
(SEE TAK ABOVE) 


SETTLING 


DIAGRAMMATIC SKETCH OF TYPICAL DUAL ORIFICE-METER 


INSTALLATION 


(Arrows show normal flow through installation. To by-pass orifice 

A, perforated portion of double pipe spool piece G is removed, 

conventional spool is substituted, and adjacent block valves are opened 

Block valves C and D are closed and orifice and meter runs are 

available for maintenance. Orifice B is by-passed by switching 

double spool piece H, opening adjacent block valves, and closing 
block valves E and F.) 
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tion, replaced the perforated spool when it was necessary to use 
the by-pass. The entire piping asscmbly was placed in a 
horizontal position at a height of about 7 ft above the grade 
level. This was done in order that the seal pots and meter 
body could be installed beneath the orifice and still permit the 
meter to be at a convenient height for reading the recording 
chart and doing maintenance work. 

The orifice plates were made of '/s-in-thick stainless steel and 
conformed with ASME specifications.? Before each plate was 
installed, the bore diameter was measured carefully and checked 
for sharpness of the upstream edge, roundness, and perpendicu- 
larity to the face of the orifice plate. In addition, a check was 
made to see that the plate was flat and that sufficient clearance 
existed between the outside orifice-plate diameter and the 
flange-bolt circle to prevent buckling once the plate reached 
line operating temperature. 

It was expected that the flows through the meters might vary. 
To take care of variations and at the same time provide accurate 
measurements, all orifices were designed on the basis of 100-in. 
range tubes. This afforded the flexibility of changing to a $0 
or 200-in. range tube without sacrificing accuracy or changing 
orifice plates. While discharge coefficients for Beta ratios 
(ratio of orifice diameter to inside pipe diameter) are readily 
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connection, as compared to the usual commercial specification 
of §0 diam where maximum accuracy is sought. Similarly, a 
straight-line section of at least 20 pipe diam was installed down- 
stream of the orifice plate, as compared with the 10 diam usually 
specified. The inside of the piping chosen for the orifice runs 
was cleaned by sandblasting so that its condition could be 
checked for uniformity and smoothness. Where the specified 
upstream run of 100 pipe diam resulted in a section of pipe longer 
than the normal length (20 to 22 ft), two sections were butt- 
welded together. When possible, the weld was ground flush 
with the inside of the pipe. In all cases the weld was installed 
the full pipe-length distance, i.¢., 20 to 22 ft, from the orifice. 
In Fig. 1 it will be noted that the piping of the dual-meter 
installations was so arranged that either orifice and attendant 
pipe runs could be by-passed and removed from service for in- 
spection or changes while the other meter remained in opera- 
tion. The by-pass line around each orifice was equipped with 
double block valves separated by a short piping spool piece 
When the orifice meter was in service, a spool piece fabricated 
of blind flanges with '/;in. holes drilled in the pipe (see detail 
A, Fig. 1) was installed between the cocks which readily 
demonstrated that no fluid was going through the by-pass. A 


second spool piece, identical in length and of normal construc- 


DUAL ORIFICE-METER INSTALLATION 


available between the limits of 0.1 to 0.7-0.75, an effort was 
made to keep the Beta ratios for the orifices used in the dual 
metering installations within the limits of 0.25 to 0.6, since 
discharge coeflicients* within these limits have been determined 
experimentally. In evaluating Beta, the inside diameter of the 
pipe was calipered at a distance of 4 diam preceding the orifice, 
and the arithmetic mean of the values obtained was used as the 
inside pipe diameter. 

The orifice flanges were the threaded type with the pipe in- 
serted so that its end was flush with the face of the flange. 
The flanges were installed with the pressure taps in the hori- 
zontal position. The pipe was examined and any burrs result- 
ing from these operations were removed. Care was taken in the 
installation of the orifice to be sure that the gasket material 
did not project into the pipe, that the gaskets and orifice plate 
were properly centered, and that the flange bolts were tightened 
evenly to prevent buckling of the plate. 

In the dual-meter installations, local recording mercury 

* Flow Measurements by Means of Standardized Norzles and Orifice 
Plates," ASME, 1940, 66 pp. 

* The coefficients of pe were obtained from ‘Report of ASME 
_— Research Committee on Fluid Meters,"" ASME, part 1; fourth 

ition, 1937 
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TABLE 1 
Nominal 
line size, 
Stream* in. 
A, Isobutylene product 
(Jan., 1944-April, 1945) 3 
A, lsobutylene product 
(Jan., 1948-Dec., 1948) 
B, n-butylene feed 
(Jan., 1944-April, 1945) 3 
C, Mixed butylenes 
(Jan., 1944-April, 1945) 
D, Butadiene product 
(Jan., 1944-April, 1945) 6 
D, Butadiene product 
(Jan., 1946-Sept., 1947)...... 6 


PHYSICAL CHARACTERISTICS OF DUAL-METER INSTALLATIONS 


Measured Range- Approxi- 
orifice Beta tube size, mate flow- 
size, D,, ratio, in. of pen 
in. D./D, water reading® 
1.100 100 6 
1.228 0. 400 §0 & 10x 
1.300 0.414 100 5 
0.883 289 100 6 
3.000 0.495 100 5 
3.000 0.495 100 5 


* A, B, C, and D represent the streams measured by four dual-meter installations from which data 


were obtained. 


meters were used; neither remote-recording nor flow-control- 
type instruments were permitted, because of the greater error 
inherent in using them. Each metering assembly was equipped 
with 6-in-diam seal pots using water as the sealing liquid. 
The piping manifolds on the meters and seal pots were designed 
to facilitate zeroing and calibrating the meters. The lengths of 
these piping manifolds were kept to a minimum. 

The necessary facilities for obtaining the pressure, tempera- 
ture, and a composite sample of the liquid hydrocarbon were 
provided at least 20 diam downstream from the second orifice. 
The line diameter was increased to at least 6 in. at the point 
where the thermowell was installed to provide adequate im- 
mersion of the temperature-measuring device. The piping of 
the four meter installations under consideration in this paper 
was arranged so that the orifices, seal pots, and recorders were 
enclosed in a house which could be heated during cold weather 
and thereby minimize temperature changes and provide maxi- 
mum convenience for meter operation and maintenance. 
The pressure and sample connections were extended into the 
house. 

The more important physical characteristics of the four dual- 
metering installations used in obtaining the data for this 
study are shown in Table 1. 


MAINTENANCE OF INSTALLATIONS 


A maintenance schedule was specified for the dual-metering 
installations which included the following: (1) A daily 
zero check of each meter under operating pressure; (2)a complete 
check of the meter, followed by calibration‘ once every 3 
months; (3) examination of the orifice plates and upstream 
and downstream-meter runs at intervals, depending upon the 
service of the meter. The meters were given complete checks 
and calibrations more often than the scheduled 3 months if 
their daily records or other reliable methods indicated one or 
both meters to be in error. It was the practice to overhaul or 
calibrate the meters when the deviation between them exceeded 
the specified maximum tolerance of 3 per cent over a period of 2 
or more consecutive days. 

It is believed that the maintenance schedule was adequate 
and that even if considerably more effort had been expended in 
maintaining the meters, closer agreement could not have been 
obtained between the meters. This is based on the fact that it 
was seldom necessary to adjust these meters on the daily zero 
check or the 3 months’ calibration. 


* The metering installation was checked for such things as condition 
of the pen-shaft packing, cleanliness of the mercury, range tube and 
float chamber, and correct arcing of the recorder pen, after which che 
meter was calibrated against a water column. 


® Reading on a ro-division square-root-type chart used on the flow recorders. 


SELECTION OF DATA 


The records obtained during certain periods from January, 
1944, through December, 1948, on four of the dual orifice- 
meter installations were chosen for this study. These particu- 
lar installations were selected because of their freedom from 
pulsations and wide variations in ow, which make good meas- 
urements very difficult. In examining the charts from these 
installations, it was realized that certain of the charts would 
have to be excluded if the study were to be considered repre- 
sentative of normal meter performance. 

‘Vhus charts were excluded for any of the following three 
reasons: 


1 Either one or both of the charts were incomplete due to 
plant shutdown, calibration of the meter, clock stopping, 
failure of pen to ink, etc. 

2 The flow-pen reading was below 3 on the 10<division 
square-root chart. 

3 The indicated flow rate was not in agreement with rates 
based upon known process outputs or other reliable secondary 
checks. 


Charts with flow-pen readings below 3 were not included be- 
cause of the high-percentage error encountered in planimetering 
charts with low pen readings. When it was anticipated that 
the pen reading would be as low as 3 for any period of time, 
the range tube or orifice plate changes necessary to give higher 
pen readings were made. Exclusions for the reasons mentioned 
in category 3 were infrequent (being zero for some of the in- 
stallations) and were usually due ro leakage of the seal fluid 
from the pots or to blowing the mercury from the meter 

It was found necessary to exclude only about 10 per cent of 
the charts obtained for the periods under consideration for all 
of the reasons previously stated. The total of 2544 sets of dual- 
meter charts, which remained after the exclusions, were used 
as a basis for this study 

The 10-division square-root chart records from the dual 
meters were integrated with square-root-type planimeters pro- 
vided by the meter manufacturer for use with these charts 
Each of the charts was integrated by two clerks. If the de- 
viation between the readings obtained by the two clerks did 
not exceed 0.03 (i.c., approximately 1 per cent at a chart read- 
ing of 3, and 0.4 per cent at a chart reading of 8), the average of 
the two readings was used as the final value of the pen reading 
forthe chart. When the readings did differ by more than 0.03, 
they were checked until satisfactory agreements were obtained. 
However, this was seldom necessary, as the deviation was 
normally less than the maximum allowed. 
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TABLE 2 SUMMARY OF PRECISION AND ACCURACY RESULTS OBTAINED WITH DUAL-ORIFICE INSTALLATIONS 
————— Per cent of records for which agreement 
Number ratio is that within indicated range 
of sets of Agreement tatios--———~ 99 .8- 99.5> 99 98 .5- 98 .o- 7 
Stream records Average Minimum Maximum 100 2 100 § 101.0 101.5 102.0 103.0 
A,® Isobutylene product 
CJjan., 1944-April, 1945) 450 997° 87.3 102.8 37-4 599 80.8 94.2 97-2 
A,* lsobutylene product 
(Jan., 1948-Dec., 1948 329 99.5 gy 8 101.9 28.1 58.8 85.9 92.5 96.1 99.7 
B,* n-butylene feed 
1944-April, 1945) 410 99 95.9 102 4 25.5 54.4 81.2 95-5 8.9 99.6 
C,* Mixed butylenes 
(Jan., 1944-April, 1945 361 99 6 gst 103.9 27.8 55.8 77-4 87.4 94.7 98.1 
D,* Butadiene product 
CJan., 1944-April, 1945 413 99-7 97 8 102.2 31.5 63.3 93.6 7-9 99.8 100 ¢ 
D,* Butadiene product 
Jan., 1946-Sepe., 1947 581 99.9 8.4 102.9 38.3 70.9 93.1 98.6 99.6 100.0 
D,* Butadiene product 
(Jan., 1946-Sept., 1947 $80 99 3 % 5 104.3 16.9 33.3 61.4 819 94.6 99 € 


* Represents data for agreement ratios between the dual meters 


PRECISION OF METERS 


In determining the degree of precision or reproducibility 
which can be expected of orifice meters, the 2544 sets of charts 
were used to calculate percentage-agreement ratios between the 
dual meters. The agreement ratios were computed in all cases 
by dividing the chart reading of the first meter in the installa- 
tion by the chart reading of the second and multiplying by 100 
to obtain percentages expressed to the nearest 0.1 per cent 
The resulting figures were used as a measure of the precision of 
the meters. Table 2 shows the number of sets of records ob- 
tained, the average, minimum, and maximum agreement ratios, 
and the percentage of the sets of records for which the agree 
ment ratio fell within prescribed ranges. It is interesting to 
note that Stream A during the period January, 1944, through 
April, 1945, was the only one of the installations for which the 
largest deviation exceeded § per cent (agreement ratio of 95 or 
105 per cent), and for that installation the deviation exceeded 
the maximum allowable deviation of 3 per cent only 2.8 per 
cent of the time. Data obtained on this same installation for 
the year 1948 showed a maximum deviation of 3.2 per cent 
These data serve to illustrate the degree of precision or repro 
ducibility which can be achieved with properly installed and 
maintained orifice meters. The curve in Fig. 3, which is based 
on Table 2, further emphasizes the precision possible, showing 
that for 85 per cent of the 
2544 sets of records the de {pew cent o cet 
viation was 1 per cent or less, 
and that for 99.2 per cent of 
the records the deviation was 
3} per cent or less 

The percentage-agreement 
ratio data for the four dual : 
installations during the 5 ; 


2 


period January, 1944, through 4 / aw 
April, 1945, are shown in 8 
Fig. 4 and indicate the preci- 6 
sion or reproducibility of each 
of the installations. In Fig. § 
frequency distributions are 
NT OF PERCENT AGE 


used to compare the precision 
of the Stream A dual instal 
lation during the period 
January, 1944, through April, 
1945, with the year 1948 
The general agreement in the 
shape of the two curves and 
the face that the average 


FIG. 3 DBVIATION OF DUAL- 
METER AGREEMENT RATIOS 
PROM 100 PER CENT 
(Materials corresponding to 
Streams A, B, C, ani D are 
shown in Table 1.) 


* Represents data for agreement ratio between average of the ewo meters on this stream and corresponding records for a calibrated receiving drum. 


agreement ratio was 99.7 per cent during the first period and 
99.5 per cent during the second indicate there was no apprecia- 
ble change in the precision of the installation over the 4-year 
period. 

As can be seen from Figs. 4 and 5, the most frequent percent- 
age ratio is also very nearly the average percentage ratio. This 
is characteristic of the frequency-distribution-type curve and is 
indicative that at least a certain amount of the disagreement in 
the measurements obtained with the two meters on the same 
stream is due to random error in any of several items entering 
into the determination of the meter records. The fact that the 
average percentage ratio and the most frequent percentage ratio 
arc displaced from 100 per cent is evidence of there being a slight 
physical difference between the two individual meter setups 
comprising the dual installations, or a slight difference in the 
stream conditions at the two meters. It will be noted that in 
all cases the average agreement ratio was slightly below 100 per 
cent, meaning that on the average the first meter read lower than 
the second. No explanation has been found 


ACCURACY OF METERS 


To establish the accuracy of a dual orifice-meter installation, 
the quantities as determined by the dual-meter installation on 
Stream D were compared to the quantities as determined from 
gage readings on calibrated receiving drums. The recording 
meters used in this service were provided with 2-hr clocks to 
aid in obtaining accurate measurements, since cach movement 
was of approximately 1 hr and 45 min. duration. The hydro- 
carbon stream delivered through these meters was received in 
10-ft-diam X §0-ft-long horizontal drums equipped with gage 
glasses which could be read to the nearest '/s in. Since the 
level change in cach shipment was about § ft, the probable error 
would be ir the order of *0.2 per cent. The shipments were 
scheduled so that the opening and closing gages on the drums 
were at about the same level for cach shipment, and the 
drums were blocked off from all other equipment 

The period January, 1946, through September, 1947, was 
chosen for this phase of the study, as the receiving drums were 
carefully water-calibrated in the latter part of 1945. In the 
bottom line of Table 2 are shown the agreement ratios between 
the average of the two meters and gages on the receiving drums 
for 580 hydrocarbon movements made in this period from 
January, 1946, to September, 1947. It can be seen that for 
61.4 per cent of the movements the deviations between the 
average of the dual meters and the drum gages was 1 per cent 
or less, and that for 99.6 per cent of the movements the deviation 
was 3 per cent or less. The average agreement of 99.3 per cent 
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PERCENTAGE AGWEL MENT wer 


FIG. 4 FREQUENCY DISTRIBUTIONS POR FIG. 5 PREQUENCY 
AGREEMENT RATIOS OF FOUR DUAL-METER 
INSTALLATIONS 


(Materials corresponding to Streams A, B, C, 
and D are shown in Table 1. 


between the dual meters and the drum gages is indicative of the 
accuracy of the dual-meter installation. It is interesting to 
note that during this period the average agreement between 
the two meters was 99.9 per cent 

In Fig. 6 are presented smooth frequency distributions show- 
ing the percentage agreements between the two meter readings 
and between the average of the meter readings and the drum 
gages. It will be noted that the two curves are, in general, of 
the same type but that the curve representing the agreement 
between the average of the meters and the drum gages shows 
greater dispersion. The standard deviations for the agreement 
ratios between the two meters and between the average of the 
meters and the drum gages are 0.57 and 0.89 per cent, respec- 
tively. It would be expected from the close agreement between 
the two meters that the relationship between the average meter 
reading and the “‘absolute’’ accurate flow value should be es- 
sentially constant, subject only to the influence of random 
errors. 

Thus it docs not appear unreasonable that errors were 
more frequently made on taking drum-gage readings, possibly 
due to the human element, or that factors other than the drum- 
gage readings slightly influenced the reliability of the drum as a 
measure of absolute accuracy. Therefore it is concluded that 
the precision of the orifice meters was greater than that of the 
results obtained from drum-gage readings. 


=> 


PERCENTAGE AGREEMENT RATIO FOR DUAL METER 


DISTRIBUTIONS COM- 
PARING PRECISION OF DUAL 
LATION DURING 


(Material corresponding to Stream A is shown 
in Table 1.) 
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(Material corresponding to Stream D is shown 
in Table 1.) 


TWO PERIODS 


CONCLUSIONS 


From this study the following conclusions were reached : 


1 The dual orifice meters installed as described herein are 
satisfactory for measuring liquid-hydrocarbon streams. 

2 The precision of orifice-meter installations can be sustained 
over long periods of time with proper maintenance. 

3 The deviation between dual orifice meters which are 
properly installed and adequately maintained can be held at 1} 
per cent or less for 85 per cent of the time, and 3 per cent or less 
for more than 99 per cent of the time, with an average deviation 
in the order 0.1 to 0.5 per cent 

4 The accuracy, using dua! orifice meters, can be maintained 
within | per cent or less for about 60 per cent of the time 
and within 3 per cent or less for more than 99 per cent of the 
time, with an average accuracy within 1 Per cest 

§ The measurements of the dual orifice meters on Stream 
D were more precise than those of the gages on the water- 
calibrated receiving drums on the same stream 
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Grinding Fluids 


(Continued from page 965) 


impressions would be due to the presence of particles having a 
minimum dimension less than 0.5 mm 


SUMMARY 


1 A method of accurately recording and measuring metal- 
lic wheel loading was devised. 

2 This method involved the chemical detection of metallic 
particles embedded on the surface of the grinding wheel 

3 Photographs of loaded wheels did not give a truc indi- 
cation of actual loading. 

4 A further application of this method concerned deter- 
mination of the effectiveness of wheel dressing. 

5 The heavy-duty-type soluble oil indicated least metallic 
loading of all grinding fluids. 

6 Theconventional-type soluble oil showed slightly greater 


wheel loading than the heavy-duty product. 
7 Nonpetroleum water-soluble cutting fluids exhibited 


greater metallic wheel-loading tendencies than soluble oils. 

8 With the use of tap water as a grinding fluid, maximum 
wheel loading was effected. 

9 As the dilution of the grinding fluid was increased, the 
resultant metallic-wheel-loading tendencies increased propor- 
tionately 

10 In general, the particle size of the embedded metal in- 
creased as the dilution of the grinding fluid became greater. 

11 The metallic particles were larger when grinding with 
the soft draggy SAE 1020 stcel than with the Type 416 stainless 
stecl. 

12 Since the selection of grinding fluid influenced wheel 
loading to such a marked extent, it appeared that the grinding 
fluid was one of the most critical factors in effecting efficient 
grinding. 

13 Some indications were obtained showing that power 
consumption and wheel wear increased with the degree of 
metallic wheel loading. 
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OMPARED to the struggles of other professions for 
favorable public recognition, ecngincering is twice 
blessed. Both its origin and its recent past have be- 
queathed it a favorable, though not prominent, public stand- 
ing. Inthe minds of people who understand the creed, philoso- 
phy, and contributions of enginecring, the collective image of 
the profession is a positive one of objective research, construc 
tive effort, and service to mankind 

Some other professions are haunted by dark symbols created 
in the past. Doctors shudder at the word ‘‘quack."’ ‘‘Shy- 
ster’ gives the legal profession a chill. ‘‘Bloated’’ capitalist 
and “‘cheap’’ politician are familiar expressions. Leading 
businessmen and statesmen are not immune to them. The 
study of word meanings is full of such labels which, through 
usage, association, and deliberate twisting have become de- 
rogatory symbols. Among the Icading professions, engi- 
neering alone has not been successfully labeled with a nega- 
tive symbol, 


THEORY OF CONDITIONED REFLEXES 


The significance of ‘symbols,’ i.c., words, sounds, and 
marks which stand for something else, was first determined by 
the noted Russian physiologist and Nobel prize winner, Ivan 
Petrovich Pavlov. Pavlov's discoveries emerged from his ex- 
periments which formulated the theory of conditioned reflexes 
His experiments, initially conducted on dogs, followed a sys- 
tematic pattern. A bell was rung and immediately afterward 
powdered meat was placed in the dog's mouth. The meat 
evoked a natural reflex in the dog; its mouth watered. When 
this procedure had been repeated three or four times a day for 
about ten days, it was found that striking the bell without 
giving any powdered meat would cause the dog's mouth to 
water. Thus a conditioned reflex was established in that a 
specific response followed promptly upon a sensory stimulus 
which had previously produced no such result 

Applied to humans and simply stated, this means that people 
are responsive to repeated physiological stimuli, and—more 
importantly—mental stimuli. The effects of repeated mental 
stimuli are familiar to all of us. We often hear clangorous 
radio advertising, having no educational value but accom- 
panied by such insistently repetitive theme songs, catchwords, 
or just noise, that we learn about the advertised product io 
spite of making no conscious effort to learn, or even while 
making a deliberate effort to ignore it 

In essence, what we repeatedly sec, hear, read, or experience 
about specific subjects establishes symbols in our minds for 
those subjects. Our feelings and expressions on these subjects 
are automatically released when the symbol is presented 

Symbols—such as names or insignia—may be cither good or 
bad. They will vary with the audience and may change char- 
act-r from generation to generation. For example, the Ku 

Coneributed by the Management Division and presented at the 
Fall Meeting, Worcester, Mass., September 19-21, 1950, of Tue 
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Klux Klan was once a tolerated organization identified by an 
outlandish, but respected, costume. Now, due to a changing 
sense of values on the part of the public, the hooded figure is a 
sinister, unwelcome symbol. “‘Uncle Joe’ Stalin once beamed 
down from posters put up by our Government, here in 
New York. Now his name and caricature are used to accent 
alarming situations. Today the UN is a symbol of co-opera- 
tion and hope, while the Air Force symbolizes protection and 
power. 


COMMERCIAL SYMBOLS 


Of less importance in world affairs but of no less significance 
to their possessors are the kinds of symbols associated with 
commercial enterprises. 

If, for instance, an automobile company today possesses a 
good symbol, it is due to the practice of sound engineering, good 
manufacturing, and positive public relations. If the mention of 
a certain automobile evokes generally favorable comment, it is 
because the commentator has experienced quality performance 
and service from his car, or knows of people who have. Addi- 
tionally, he probably has been well treated by his serviceman, 
has known employees of the company who were responsible 
citizens, has read of the accomplishments of the company, seen 
its advertising, learned of the leadership of its executives, and 
has come to possess many other opinion-forming facts of a 
positive nature. 

Good symbols do not come into being by happenstance 
They evolve from a definite philosophy of doing business. Ifa 
product is well designed and efficiently manufactured and can 
be sold competitively, its favorable acceptance and endorse- 
ment of the company behind it are largely accomplished by the 
practice of good public relations. Likewise, acceptance of an 
institution or a profession depends not only upon its philosophy 
and practice but also on repeated positive presentation of 
its story to the public. In short, if mention of a firm, a 
product, an institution, or a profession evokes favorable com- 
ment from a large number of people, then the symbol of the 
subject has become respected through repeated friendly 
associations 


OBSCURITY OF THE ENGINEER 


In spite of the generally favorable standing of engineering, 
there is evidence that the profession is not fully understood and 
appreciated by the general public. If you were to take a poll 
of passers-by on the street, asking cach of them to name a great 
engineer, chances are they would scarcely be able to name one 
Yet, most of these people could unhesitatingly name a great 
general, or a great statesman, of a poct, or actor, or even a 
great scientist 

Chances are that those who could name a great engineer 
would name one who achieved wide public recognition through 
some activity other than the practice of his profession. Better 
informed members of the public might reply with the names of 
George Goethals, Julius Krug, Herbert Hoover, or George 
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December, 1950 


Washington. An engineer can become famous—if he also 
happens to be President of the United States. 

The relative obscurity of one of the most brilliant and original 
engineers was commented upon lately in the editorial columns 
of the New York Herald-Tribune, in connection with a tribute to 
William J. Wilgus 

These are excerpts from the editorial: 


“In a predominantly engineering civilization—a civilization 
surrounded and sustained by the works of the engineer, and in- 
capable of living for an hour except as these almost miraculous 
constructions function as they were intended to do—it is re- 
markable how few engineers ever reach public prominence. 

“We duly honor our poets and statesmen, our philosophers 
and soldiers and great salesmen and scientists, but we seldom 
know who our engineers are. William J. Wilgus was well 
known in New York; yet hardly one in every million who has 
gone through the Grand Central Terminal or frequented the 
present Park Avenue can have connected his name with those 
major improvements, in which his was the inspiring and guid- 
ing mind 

"He was an outstanding engineer in an engineering civiliza- 
tion; but civilizations rarely recognize their greatest archi- 
tects 


This indifference on the part of the public to the significant 
achievements of engincers is sometimes attributed to the tech- 
nical nature of the profession. It is said to be too complicated 
and too remote ever to appeal to public imagination. But in 
view of the performance of other professions, this argument is 
not valid 

SCIENTISTS WIDELY RECOGNIZED 


Scientists, working in the purely abstract realm, have done a 
superb job of dramatizing their profession. Harold Urey, 
Robert Oppenheimer, Vannevar Bush, Harlow Shapley, Roy 
Chapman Andrews, and at least a dozen more bright lights of 
science are recognized by large segments of the public. Their 
stories are told and retold, their counsel is sought, and their ad- 
vice is very frequently accepted. The very fact of their recog- 
nition should dispel the idea that the public is not interested 
in technical subjects. What the scientists have done is to strip 
abstract and mathematical subjects of their technical em- 
broidery and explain them in terms of human interest and public 
benefit. They have recognized their responsibility to the public 
to interpret their work in terms of what it means to the ad- 
vance of human knowledge. The attendant benefits of this 
advance imply progress in national defense, public health, ad- 
vancing living standards, and many other subjects of general 
concern and interest. Engineers could do the same thing 
quite as capably and establish a greatly improved symbol. 

Enginecrs, individually and collectively, have an important 
stake in improving their public relations so that the profession 
will achieve wider understanding, with its corollary benefits. 
Also, greater appreciation will better enable the profession 
to meet and handle forces which threaten it. The present 
public understanding of the engineering profession is one of 
the first factors to consider in planning to improve public 
understanding. 


PUBLIC § CONCEPT OF THE ENGINEER 


Look at the national picture of the engineer fostered by 
Hollywood. The movies usually show an engineering hero in 
riding boots, peering through a transit and waving for a build- 
ing or a bridge to be moved over a little 

Acronautical engineers depicted in the movies fly their own 
creations into the wild blue yonder, and on the ground are 
invariably humped over a drawing board, sweating out an over- 
glamorized artist's conception of an improbable aircraft. 
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Chemical, mining, and clectrical engineers are generally left 
out in the cold, but now and then they have been portrayed as 
eccentric individuals possessing some pocket-size gadget that 
ap unscrupulous mob is trying to steal to use against mankind. 
Automotive enginecrs have been shown as begoggled auto-race 
drivers grinding up a dirt track to prove a sensational new un- 
patented carburetor while a furtive gang is trying to steal the 
invention. 

Advertising portrayals of the engineer have, in general, been 
more factual and complimentary. However, there have 
been some awful bobbles due to inadequate research or 
failure to check on technical details. 

At the community level there is widespread misunderstand 
ing of an engineer's function, whatever his field. It has been 
said that an untold number of wives, when they state that their 
husbands are engineers, are asked, ‘‘With what railroad?" 
When exact titles are given, such as ‘stress analyst at the Con- 
crete Airplane Corporation,’’ members of the lay public still 
do not know what the engineer does. They are not interested 
in, and will not remember, unusual technical titles. They 
understand that doctors heal the sick, lawyers guide people's 
legal relationships, mechanics fix things, and soon. They will 
have to be told what engineers do to appreciate their place in 
the scheme of things. 

Also in the community there appears to be an insufficient 
proportion of engineers who take the lead in civic projects, 
organize worth-while activities, or speak before important civic 
groups. Program committees often consider technical people a 
bic dull and pedantic. If an engincer is suggested as a speaker, 
someone will tell about an engineer he knows, Harry Hemi- 
sphere. It is recounted that Harry won't say a ball is round, 
but will say: “‘It appears to be round ac the prevailing tempera- 
ture and under existing light conditions, but, without having 
proper instrumentation and criteria for round balls, I can- 
not risk my professional integrity by stating that the ball 
is round.” 

Though this characterization may be overdrawn, there 
are many engineers whose analytical talents render them 
virtually inarticulate and hardly candidates for speaking 
appearances. 

Companies, schools, and local and national engineering 
societies frequently find it difficult t get eminently qualified 
engineers to write interesting papers and present them effec- 
tively. Lay groups experience the same reticence. One result 
of this reluctance io lead is that the professional standing of 
engineering slips relative to the standing of other more active 
groups. Doctors and lawyers are social, civic, and political - 
minded because their living depends directly upon the symbol 
they and their professions maintain. 

Practices which may damage the prestige of the engineering 
profession constitute a leading problem. People who seck to 
trade on the term ‘‘engineer’’ are blurring the outline of the 
profession. There are “‘cosmetic,’’ ‘‘display,’’ promotion,” 
““personnel’’ and many other so-called engincers. Unless 
the limits of professional engineering are publicly defined, and 
this practice discouraged, someday we may find supermarkets 
with “vegetable engincers."’ 

Students at enginecring schools periodically follow ‘fads’ 
for certain branches of engineering which threaten the college 
with overstaffing in one field and shortages in others. At the 
seat of this difficulty is the failure of the profession, collectively, 
to present accurately the opportunities existing throughout 
engineering. Every engineer has a vested interest in the ap- 
propriate distribution of his fellow members throughout the 
profession. If there is disillusionment or displacement of 
engineers, or the profession loses its allure for capable young 
men, its future growth and standing are imperiled. 
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TIME POR PUBLIC-RELATIONS PROGRAM 


To meet the problems facing their profession, engineers can 
undertake a program within the scope of their present activities 
by applying well-known public-relations principles. _ The pro 
fession is fortunate in having the organization and machinery 
to conduct a successful program for greater public recognition 
and appreciation. The national societies, with their experi- 
enced headquarters staffs and their network of chapters, form 
the ready-made organization. The machinery is provided by 
the general-circulation engineering publications, national, 
regional, and local mectings programs and flow of paper pres- 
entations. What is needed additionally is a representative 
expression by members that they recognize their stake in public 
relations and want to do something about it 

An engineering public-relations program should includ 
these objectives 


1 To gain wider public recognition of the role of the engi 
necr in modern society. This would help maintain the prestige 
of the profession and assure its attraction for the best-qualified 
young 

2 To take definite steps in mecting threats to the profession 
By making clear the requirements and defining the limits of the 
profession, shadowland “‘engincers’’ can be discouraged from 
using unqualified titles 

3 To inform engineers how their stake in public relations 
has a direct bearing on their income and the security and 
prestige of their positions. The values of participating in 
social, economic, and political affairs at all levels would be 
emphasized. 


To gain wider public recognition, individual engineers and 
their societies should draw public attention to the profession 
itself, through a major, annual, newsmaking event which 
would represent all of the branches of the profession. Such an 
event, properly staged, would give the profession an oppor 
tunity to reiterate its creed and cite the accomplishments of 
engineering in terms of public inierest. This annual event 
would serve to draw national attention 

But national attention is notcnough. A continuing program 
should be planned to draw more attention at the community 
level throughout the year. Steps should be taken to assure 
engineers that speaking and writing, appearing on radio and 
television programs, and in civic affairs and other 
public enterprises are not unfashionable for members of the 
country's third largest profession. Rather, it should be em 
phasized that the future standing of the profession may depend 
upon such activitics 

The nationwide public-relations program of the medical 
profession, in defending itself against socialization, has been 
hugely successful partly because of the high public standing of 
many of its members. When these respected and well-known 
members of the community speak for or against some issuc, 
the standing they have acquired through prior civic ac- 
tivities at the local level lends immeasurable weight to their 
argument. 

To meet threats to the profession, the engineering societies 
could get together to publicize the extent of the engineer's 
training and the stringent requirements he must meet. It 
could be made unpopular for unqualiticd people to trade on the 
designation ‘‘enginect Doctors have popularized the intern 
and his long and intensive training. The legal profession 
makes a big to-do about how terrifying and tough the bar exams 
are and how many fail to pass cach bar. The Air Force has for 
years widely broadcasc the numbers of student pilots who 
couldn't pass the supremely difficult air-cadet course. The ob 


ject of this dwelling upon failures and rough courses is to spot- 
light the qualifications of the accomplished individual to serve 
the public. 


UNRECOGNIZED QUALITIES OF THE ENGINEER 


The public would probably be astonished to learn of the 
weeding-out process that takes place in the engineering schools 
Also, they might be surprised to know of the unpublicized, bur 
difficult, requirements of the State Board professional-engineer 
ing ¢xaminations. Such requirements as five years’ practice of 
engineering under specified conditions before qualifying for the 
State Board, among others, should be known more widely 
People can be guided to take interest in a professional field that 
assures such high-caliber men and levels of knowledge 

The individual engineer's stake in public relations can be 
spelled out in terms of how he will benefit by participation in 
public affairs. Qualification for management posts is often 
based on the many facets of a man’s personality, seldom on his 
deep concentration and immersion in one subject. Engineers 
experienced in dealing with people are often selected to repre 
sent their company on important matters. Engineers who be 
come successful in dealing with people, in addition to their 
understanding of cold materials, are better able to put across 
enginecring ideas and changes, develop personal prestige, and 
advance to greater engineering responsibility. 

Engineering groups all over the country are surrounded by 
untapped gold mines of information on how their profession 
can participate in public affairs. Dealers in ideas, editors, 
writers, commentators, politicians, advertising men, public-re- 
lations people, and many others, are generally pleased to appear 
on engineering programs and explain the nature of their work 
and its relation to engineering. From these people, engineers 
can learn how their activities can be related to the public in 
terest. 

Within companies, engineers can extend greater co-operation 
to their advertising, sales, and public-relations departments 
Occasionally, engineers suspect that their work will be given a 
razzle-dazzle treatment by the interpretive departments, so they 
withhold co-operation. This problem could be resolved, wher 
ever it exists, by articulate engineers taking interest in the in 
terpretation of their work and trying to instruct the other de 
parcments. Public-relations departments are perennially look 
ing tor cechnical articles, engineering accomplishments, and 
publicizy items. These people can do much to help in the 
preparation of interesting articles and frequeicly can take the 
curse of stuliiness off technical papers. In companies where this 
co-operation is requ. sted, engineers receive excellent representa 
tion in many co: -any and public activities. Engineers need 
only seek out this potentially valuable assistance in helping 
them tell their story 


K | OLE OF ENGINEERING 


Former President Horbert Hoover recently emphasized engi 
neering's public role and need to tell its story when he said 
‘The engineer's works ac out in the open where all mea can 
see them. He cannot deny he did it. The doctor's mistakes 
are buried in the grave. The voters forget when the politician 
changes the alphabetical res of his falling projects. Trees 
and ivy cover the architec.’ failures. The lawyers can blame 
the judge or the jury. l the clergyman, the engineer 
cannot blame his failures on devil.’ 

If the engineering profession .\ <r decides to follow a plotted 
course of improvirg its public rc | tions, it will again be twice 
blessed: Because it has done tr dous good and promises to 
do very much more, and becaus S Not a pressure group, and 
the only axe it has to grind is th. nts to be known for the 
good work it has desc and is doi 
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The HAZARDS of 


STIMATES indicate that the increasing use of synthetic 
plastics has not even approached its maximum limits 
Such large industrics as automobile manufacturing offer 

a great potential for the employment of plastic products. 

Even today, a casual inspection of such articles as household 

appliances points out the current wide use of plastic products 

for decorative purposes and as a substitute for metals and other 
materials. The possibilities of plastics may even be beyond 
the limits of imagination 


FIRB HAZARDS 


While ‘‘plastics’’ as a word and as a subject is certainly 
not new, its growing prominence in the industrial realm 
recently has focused attention on the fire hazards associated 
with the manufacture, usc, and storage of plastic materials 
Perhaps much of the present concern is the result of carlier 
experiences with pyroxylin, one of the first plastics. The 
nitrocellulose in pyroxylin burns violently, but most modern 
plastics do not have rapid-bwrning characteristics. Many 
have the quality of being relatively difficult to ignite (except 
when suspended in air as fine dust). However, because the 
general term ‘'plastics’’ is applied to all synthetic and natural 
organic materials whose principal component is a resinous 
or cellulose binder and which are capable of being molded or 
cast, many people think of the fire hazard without regard to 
the type of plastic involved. 

Even though the fire hazard of synthetic plastics may not 
be considered extreme, and some people may have been con- 
cerned unnecessarily, it is important to encourage such respect 
for hazards. Such astention means the important hazards 
will be uncovered and given the needed consideration, for 
accidents, it must be remembered, in the final analysis are 
always caused by thoughtlessness or unconcern on the part of 
someone. An understanding, however, of some of the more 
pronounced fire dangers associated with the manufacture of 
plastics and the fabrication of plastics products may assist 
in the directing of safety efforts where they are needed. 

The hazards that would be related to plastics manufacturing 
run the range from the general plant hazards, to the hazards 
identifiable with the particular materials, such as flammable 
solvents and dusts, used in the processes. The explosion and 
fire hazards are greatest in the manufacturing of the resins and 
in preparing the molding compounds for fabrication purposes 
In the coating and laminating processes the use of volatile 
materials create the principal fire dangers 

In the manufacture of synthetic resins the major equipment 
ised is reaction kettles or autoclaves, involving the heating 
and refluxing of the reaction mixtures until the required resin 
formation is achieved. Because the reactions, in general, 
cvolve high heat, control periods are utilized to retard the 
exothermic character of the reactions. (Inasmuch as the com- 
panies manufacturing resins must be staffed with specialists 
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well acquainted with the problems connected with their 
processes, it would be a presumption to outline those problems 
here.) 

The fabrication of the plastic products presents other hazard- 
ous possibilities. Many manufacturers’ fabricating plastics 
may not be so well fortified, as are the resin manufacturers, 
with special personnel. Therefore, a review of the hazards 
in this phase of the business may be of value 


OTHER HAZARDS OF MANUFACTURE 


Dust and faulty operation at high temperatures and pressures 
offer the greatest hazards in plastics fabrication. The dust 
hazards are found in the methods of using and handling molding 
powders; the tumbling of molded pieces in order to clean 
and polish them; the machining of molded parts; the cleaning 


of molds and dies with high-pressure air (also degreasing with, 


flammable solvents during cleaning presents a fire hazard at 
this time); machine buffing of the molded parts to remove the 
excess overflow between the mold parting. Hazards are also 
found in the recovery and control of solvents employed in 
spraying, dipping, coating and laminating operations. The 
recovery of solvents often concentrates the impurfitics present, 
tending to produce lower boiling mixtures and reduced flash 
points, and ignition temperatures, than existed for the initial 
solvent. A properly designed recovery system adds to the 
safety of the operation for it assures the collection of the 
volatiles. If they were to be permitted to dissipate, they might 
cause health and fire hazards. Some of the faith in depending 
on the physical characteristics of the solvents, as an indication 
of their behavior, is further shaken when it is realized that 
although the flash points, boiling points, and ignition tem- 
peratures of pure solvents are readily available, the impurities 
in the secondary or technical grades of solvents used in practice 
will alter these characteristics. Therefore, it is necessary to 
obtain this information from the supplier of cach solvent or de- 
termine it in the laboratory 


CHANGE IN CHARACTERISTICS 


Much of the apparent concern over the flammability of 
plastic materials is not justified, but is the result of unfamiliar- 
ity with the chemistry of plastics manufacturing. It is as- 
sumed by some that the chemical properties of the finished 
plastic product are approximately the same as those of the ma- 
terials from which it was made. For example, when the 
toxic irritant formaldchyde is reacted with the corrosive 
liquid, phenol, the result is Bakelite, a solid infusible plastic, 
with new and different physical and chemical properties 
Bakelite always will demonstrate its individual physical and 
chemical character—not the characteristics of the compounds 
used in its formulation—uneil it is acted upon to transform it to 
another compound. Then the characteristics will be those of 
the new compound. The phenol-formaldehyde resins are io 
wide use 

Another type is the vinyl resins which produce translucent 
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materials, which may be colored, such as Vinylite and Geon 
and are used in sheeting, combs, umbrella handles, etc. 

Polystyrene resins produce much the same products as the 
vinyl resins with the exception that they are not applicable 
for shectings. These are known by such names as Cerex, 
Plexene and Styrons 

The urcaformaldchyde resins have wide popularity. They 
produce tough lightweight articles, such as the dishes known 
as Beetle and Plaskon ware 

The methyl! methacrylate resins, produced as Lucite and 
Plexiglas, have wide application in the manufacture of sheet- 
ing for airplane cowlings, combs, handles, and the like 

Alkyd resins, such as Glyptal, are in coatings of many types 
ranging from varnishes to baking enamels. 

A well-known plastic—cellulose acetate—is used for making 
photographic safety film, molded plastics, transparent sheeting, 
and it is often woven into fabrics. It is frequently known as 
Tenite and Lumarith. 

There are many other resins. Perhaps, the best known of 
all is Nylon, a diacid-diamide, which is used for brush bristles, 
thread for hosiery and fabrics, and molded plastics 

Thus it is seen there is a great varicty of synthetic resins, 
yet it must be kept in mind this list is far from complete. As 
an aid to classifying some of the plastic materials on the 
market, Table 1 lists selected types of common plastics ma- 
terials and their trade names. 


FLAMMABILITY AND BURNING RATE 


In general the synthetic plastics are difficult to ignite in com- 
parison with wood. An exception is the highly flammable 
pyroxylin—more commonly known as guncotton. Whether 
a material will burn and at what rate and temperature is a 
function of its physical form and chemical composition. The 
physical form may be of greater importance than the composi- 
tion. For example, a fine powder will burn more readily than 
a looscly formed mass, which in turn is less difficult to ignite 
than a solid. The dust from even a slow-burning plastic will 
explode when confined, under the proper conditions 

The relative flammability of plastics has been determined 
by the burning rate in inches per minute for an established 
gage thickness. For example, cellulose nitrate was found to 
burn at 10-25 ipm, cellulose acetate at 2.0-4.0 ipm, polyethylene 
1.1-1.4 ipm, and methyl methacrylate 0.5-1.0 ipm. It is 
interesting to observe that cellulose acetate has the second most 
rapid burning rate, even though its ignitibility is low enough 
for it to be used in the manufacture of safety film. However, 
im various experiments it has been shown that it is more dif- 
ficult to ignite than pine wood, leather, or cellophane. Once 
ignited, the burning rate of cellulose acetate will be dependent 
upon whether a high-boiling plasticizer has been used. In 
general, the higher the boiling temperature of the plasticizer 
the more rapid the burning rate 

The selection of fillers has a great influence on the flam- 
mability of a plastic product. Organic fillers, such as cotton, 
paper, or wood are combustible themselves, while inorganic 
fillers like mica and asbestos will not burn. All synthetic 
plastics, with the exception of the silicones, which are largely 
composed of silica, will burn if the temperature is high enough. 
Therefore, the flammability of a plastic largely composed of a 
resin and filler will be greater when the filler is organic than 
when inorganic filler is used. 

An experiment was performed to demonstrate the effect of 
fillers. A paper-laminated phenolic was found at the time to 
ignite at the same temperature as cellulose acetate, 1100 F 
A molded phenolic plastic with a wood-flour filler required a 
higher temperature to ignite. An asbestos-filled molded 
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phenolic needed the highest temperature of all, 1500 F before 
it would burn. 


KNOWLEDGE OF PLASTICS COMBUSTION PROCESSES NECESSARY 


Fire problems cannot be limited to the understanding and 
safeguarding of flammables, for when these materials do burn, 
it is necessary for the fire fighters to have a knowledge of the 
toxic products of combustion. The composition of the plastic 
determines the decomposition products of burning. 

The burning process takes place in three steps: 


1 A destructive distillation of the material, producing 
gascs whose nature depends on the composition of the plastic. 

2 Uniting of oxygen with free carbon to form carbon mon- 
oxide. At this time dense smoke is usually formed, presenting 
the additional smoke hazards. 

3 When sufficient oxygen (more air) is present it combines 
with the flammable gases, produced in step 1, as well as the 
carbon monoxide from step2. When there is enough air availa- 
ble to combine with all the combustible materials the carbon 
monoxide burns to form the relatively harmless carbon dioxide. 
Ordinarily, the products of complete combustion are less harm- 
ful than those of incomplete burning. The investigation of the 
possible generation of hazardous gases from overheated plastics 
is very incomplete. 

However, knowledge of the composition of a plastic will 
lead to reasonably accurate approximations of its decomposi- 
tion products. 


CONCENTRATION OF GASES FROM BURNING PLASTICS 


For example, cellulose acetate and certain vinyl plastics 
when incompletely burned preduce acetic acid—an unpleasant 
irritating vapor when breathed. In general, nitrogen-contain- 
ing plastics, such as the urea, melamine, and aniline formalde 
hydes produce hydrogen cyanide and ammonia when incom- 
pletely burned. An indication of the relative toxicity of these 
decomposition products may be given by the recommended 
maximum allowable concentrations for cach.' These limits 
are based on a daily exposure of 8hr. For hydrogen cyanide, 
the permissible safe limit is 10 ppm of air. For ammonia it 
is 100 ppm, for acetic acid, 10 ppm, and for carbon monoxide 
it is 100 ppm. 

The phenol-formaldchyde plastics, when overheated, will 
produce some phenol and formaldehyde. The maximum 
allowable concentration for formaldehyde is 5 ppm. Al- 
though liquid phenol (carbolic acid) is a poison, no allowable 
concentration for its vapor has been recommended. 

The chloride-containing plastics, such as vinyl chloride and 
vinylidene chloride, when partially decomposed by overheat- 
ing, will give off hydrochloric acid whose vapors are very 
caustic and irritating. The maximum allowable concentration 
is 5 ppm. 

The plastics partially composed of glycerine, such as certain 
of the alkyd resins, may, when heated, decompose to give the 
highly toxic product, acrolein. This product has a maximum 
allowable concentration of 0.5 ppm. 


SUMMARY 


The extreme concern over the fire hazards of synthetic plas- 
tics probably has arisen out of the experiences with pyroxylin 
in the early days of the plastics industry. It is probably safe 
to say that the greatest hazards exist in the manufacture of the 
resins, in the fabrication of plastic products, and in the grinding 
of scrap plastic. The burning of most of the plastics them- 
selves should not cause any more concern than the burning of 


Threshold Limit Values,’ Arch Industrial Hygiene aud Occupational 
Medicine, vol. 2 co. 1, July, 1950, p. 98. 
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Acrylic: 
Acryloid Exelon 
Acrysol Palatone 
Challenger Rhoplex 
Crystalex RX 39 
Crystalite Trulite 
Crystolex Vermonite 

Vernonirte 

Alkyd 
Amberlac Glyprtal 
Mirasol 
Aroplaz Paraplex 
Beckosol Rauxone 
Dulux Syntex 
Dyal Teglac 

Aniline-formaldehyde 
Dilectene 

Cellulose acetare 
Acele Gemlite 
Acelose Inceloid 
Aceplus Kodapak 
Acro Quality Lumarith Louvered 
Amer-glo Lumarith 
Ampacet Macite 
Antisol Marolin 
Cellucele Nixon C.A 
Cellulate Nixonite 


Plastacele 
Plasticoil 
Plastilite 


Celluplasti 
Cell-O-Glass 
Charmour 


Cinelin Plastitube 
Clair de Lune Plastrim 
Clearsite Rexenite 
Clotsonnette R-V-Lite 
Dulcel Satery Samson 
Enameloid Cloisonne Sateway cord 
Fibestos Sundora 
Gemlike Tec 
Tenite 
Cellulose nitrate 
Aceloid Fiberlac 
Amer-glo Herculoid 
Amerith Hycoloid 
Celluloid Kodatilm 
Celluvarno Kodaloid 
Lusterloid Plastine 
Nitron Pyraheel 
Nixon Pyralin 
Nixonoid Pyra-Shell 
simco 
Formaldehyde 
Hard rubber 
Cohardite Navy 
Luzerne Rub-Tex 


Melamine 
Plaskon melamine 


Melamine-formaldehyde 
Melantine 
Mel mac 


Some plastics such 
as vinyl chloride, do not support combustion but must be kept 
lighted by a separate source of heat 

The toxic products of combustion, while they must be con- 
sidered, are for the most part of no greater danger than carbon 
monoxide, and this compound must be considered in the case 


wood, woolen fabrics, or fats and oils 


of any fire. Concerning the other toxic products, the more 
common materials just mentioned will produce poisonous 
compounds when burned which are similar to those produced 
by the various types of plastics. Wood while burning will 


SELECTED TYPES OF PLASTICS AND THEIR COMMERCIAL NAMES 


Methyl! methacrylate: 


Liverone Lacitone 
Lucite Ora-Crylic 
Platex 
Phenol-formaldehyde 
Aquapear! Heresite 
Bakelite Indur 
Catabond Kellice 
Catalin Lanitex 
Duraloy Synvar-Ice P 
Durez Uniplase 
Phenolic 
Aqualite Coltwood 
Acrolite Duraloy 
Arofene Haveg 
Avtex MIC 
Beckacite Micarta 
Coltrock Super Beckacite 
Tego 
Polyethylene 
CW-Telcon Pearlon 


CW-Telcothene Polythene 


Polystyrene 


Amphenol! Styrex 
Lustron Styrite 
Plexene Styrofoam 
Styrami Styron 


Styron 411 


Polyvinyl acetate 


Solvar 
Pyroxylin 
Book Tex Russialoid 
Ivaleur Zatlex 
Resisto Zakaf 
Rocoteen Zapon 
Synthetic rubber (butadiene) 
Ameripol Chemigum 
Buna N. (butadiene-acrylo- GR-s 
nicrile) styrene) 


Hycatr OR-15, 
OR-25, OS-10 


Buna S. (buradiene-styrene ) 


Urea-formaldehyde 


Beckamine Plaskon 

Beetle Pliofoam 

Bu Cre A Plyamine 

Cibanoid Rauxite 

Lauxite Synvar-lte U 
Urac 


Ureas 
Arodure 


Vinyl: 
Alvar 
Burvar 


Cell-O-Silver 


produce formaldehyde and acetic acid in fractions of a per cent. 
Wool will give off hydrogen cyanide, as will silk, leather, 
and cheese also. Butter and far will give off acrolein under 
conditions of incomplete combustion 

In summation, therefore, it can be said that plastics probably 
are not deserving of any more concern from the standpoint of 
safety than are many other compounds. Bur lest anyone be 
lulled into a complete sense of security, it should be remembered 
that ‘preparedness’ is still the only safeguard against che 
unexpected 
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R. KLEIN'S stated objective in this book? is an am- 
bitious one: ‘to estimate laws of human behavior in 
economic life." And the laws to which he refers are 

not the abstract, almost shapeless, generalizations of formal 

economic theory, but exact quantitative-relations from which 
numerical forecasts of such aggregate economic variables as 
gross national product and total employment can be made 

Exact"’ is of course the wrong word; nobody, least of all the 
author, expects his prediction equations to hold without 
error, There are at least three important reasons for this 

In the first place, the economy is surely far too complicated a 

thing to be describable in any manageable system of linear equa- 

tions so that many variables and nonlinearities must be omitted 
from consideration entirely. The most one can hope to do is 
catch the important effects. Secondly, there may very well bea 
residuum of economic behavior which is in any realistic way 
hopelessly unpredictable. And finally the measurements on 
which Klein's models are based and with which forecasts must 
be compared are subject to an unknown margin of error of ob- 
servation. This branch of economics is a statistical science; 
at best one can state limits within which the errors may be 
expected to fall with a specified probability 

Underlying such work as Kicin's is the view that the cco- 
nomic system can be described (within the foregoing limits 
by a set of simultaneous equations expressing all the inter 
relationships among the measurable economic magnitudes 
which guide and are the results of economic behavior. Orig 
inally these equations describe the behavior of single firms or 
houscholds, but for practical perposes it is obviously necessary 
to aggregate and deal with national totals and index numbers 

The variables appearing in the agercgate equations are classified 

into two types which have come to be called endogenous and 
xogenous. The former are those variables which are deter- 

mined within the system of economic forces in a narrow scensc, 
they include such things as prices, rents, output, employment 

Exogenous variables are those which for the purpose at hand 

are considered to be extracconomic and determined by natural, 

technological, of institutional forces. Examples might be 
such things as weather conditions and crop yields, population 
growth, as well as political decisions as co tax rates and the 
like. This division is primarily one of convenience and may 
change with the purposes of the investigation, as consideration 
of such things as population and labor force will show 

A model of the economic system is theoretically complete 
when one has written down as many independent and consistent 

For then if the 

values of the exogenous variables are given the system will de- 

termine values for the endogenous variables we are trying to 
explain. A typical equation of such a system might read 


equations as there are endogenous variables 


= by + + + + bgt + 
where I is net business investment in plant and equipment in a 


' One of a series of reviews of current economic literature affecting 
engineering, pogo by members of the Department of Economics a 
Secial Science, Massachusetts Institute of Technology, at the request 
of the Management Division of Tax American Soctery or Macuanicat 
Ewoinasas. Opinions expressed are those of the reviewer 

*“Bcomomic Fluctuations in the United States," 1921-1941; by 
Lawrence Klein, John Wiley and Sons, New York, N. Y., 1950 
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given year, S is sales, 5S, 1s sales of the previous year, K-; 1s 
the stock of business fixed capital at the end of the previous 
year, ¢ is a time trend, and »# is a random clement. It is sup 
posed that a large stock of fixed capital in existence, relative to 
sales, will discourage further investment. The lagged sales 
are introduced in the hope that the level and rate of change of 
sales will give some measure of a business firm's expectations as 
to the future course of sales, since it is these expectations which 
are the real determinants of investment decisions. The main 
statistical task is to find the best possible values of the structura! 
constants bo, b;, ba, 63, bs, from data for the interwar period in 
the United States. 

This view of the economic system as a set of simultancous 
equations goes back at least to the end of the nineteenth cen 
tury and such continental economists as Walras and Pareto 
But practical attempts at actually estimating the form of the 
relations making up such a system is a fairly recent thing 
Should the experiment prove relatively successful (and Klein 
would be the first to admit that his own work is only pre 
liminary) it may be expected that more research effort will be 
expended in this direction. For some ability to forecast at 
least for short periods ahead is a prerequisite to any attempt 
consciously to maintain a satisfactory level and rate of growth 
of national income and employment 

The first more-than-primitive effort to construct a quantita 
tive model of the economic system as a whole was made just 
about ten years ago by the Dutch economist Jan Tinbergen.’ 
Since Klein's book is in his own words ‘‘written in the spirit of 
Tinbergen’s investigations and is intended as an improvement 
and extension of his results,’ it is instructive to compare the 
two books to see what progress has been made in the inter 
vening decade 

One noticeable difference between Klein's work and Tin 
bergen’s appears in Klein's second chapter on Economic Theory 
which has no real counterpart in the earlier book. In approach 
ing the model-building task it is not very difficult (though by 
no means obvious) to choose the variables one wishes to in 
vestigate and, if possible, explain. But to decide which 
variables ought to appear in which equations, that is, which 
economic quantities serve to determine which others, is not 
always so clear-cut. Klein's method is to return to the classical 
economic theory of the individual firm and household. He 
derives the profit-maximizing satisfaction-maximizing 
equations and from these finds the demand functions for con 
sumers’ goods and for factors of production. These he aggre 
gates to get the equations of his models. Of course, economic 
theory specifies only very vaguely the shapes of the functions 
involved and hardly limits at all the variables which may 
appear. Klein uses index numbers as proxies to represent 
what arc really distinguishable quantities, and in every case he 
takes linear approximations to the relevant ranges of the un 
known functiona! relationships. These universally used de 
vices are a concession to the computational and statistical 
problems which inevitably arise. Klein also deals with the 
more recent theory of the firm which abandons profit-maximiza- 
tion to suppose that a business firm judges its own operations 

“Statistical Testing of Business Cycle Theories,” Vol. II, ‘Business 
Cycles in the United States of America, 1919-1932," League of Nations, 
Geneva, 1939 
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in a way which depends on characteristics of the balance sheet 
as well as the income statement. Tinbergen’s procedure was 
different. He chose his explanatory variables in a common- 
sense way which, while unlikely to go astray, is probably less 
desirable than Klein's more systematic method. The latter 
also has the advantage of allowing an interplay between the 
statistical results and the underlying theory from which both 
can benefit. 

On the theoretical level there is another interesting differ- 
ence. Although his book is, according to its title, about 
economic fluctuations, Klein engages in what would be called 
business-cycle theory at only one point (pp. 76-77) and then 
only for one page. Tinbergen devoted himself to constructing 
a model which would out of its own internal dynamics produce 
more or less regular oscillations, business cycles; Klein is in- 
terested in explaining the level of income and economic ac- 
tivity and the cycle is incidental. This change in emphasis 
can probably be ascribed to the influence of Keynes. Tinber- 
gen, in 1939, wrote as a pre-Keynesian. Today even a great 
deal of non-Keynesian literature is in the tradition of income 
analysis stimulated by Keynes. 

Turning to the statistical side, there are two ways in which 
Klein's work marks an advance over Tinbergen’s. In the first 
place, the amourt and quality of the available raw data have im- 
proved considerably. It is not just the fact that now, ten 
years later, we have jionger serics with which to work; but 
more importantly, government agencies collect many more 
economic measurements, and collect them at least roughly in 
such a way that economists can use them. For. example, 
Tinbergen was forced to use figures on iron and steel output as a 
measure of investment in plant and equipment; Klein has at 
his disposal a series on gross expenditures on private non- 
agricultural plant and equipment 

As for statistical methods themselves, Tinbergen estimated 
his prediction equations in the ordinary least-squares way, one 
equation at a time. We now know, from the work of Haa- 
velmo, Koopmans, and others at the Cowles Commission for Re 
search in Economics, that this classical method is inappropriate 
for dealing with systems of simultaneous equations and leads 
to biased errors. Klein makes use of newer methods of estima- 
tion designed to meet this difficulty. He also gives the single- 
equation least-squares estimates for comparison. Among the 
problems raised by the new methods, not the least is the length 
and laboriousness of the computations they require; this limits 
their usefulness. Another problem which besets econometri 
cians is multicollinearity, the fact that economic magnitudes 
move together in roughly the same time patterns so that it 
may not be possible to disentangle ‘their separate influences in 
the equations of a system. Tinbergen paid a great deal of 
attention to this problem; Klein is aware of it, but neglects it. 

The heart of Klein's book is chapter 3 which contains the 
models themselves. The first two are small-scale systems, set 
up for the purpose of trying out certain hypotheses about 
economic behavior. The first model contains three behavior 
equations: one determining the volume of consumption, one 
determining the volume of investment, and one describing the 
demand for labor; plus, of course, the required definitions. The 
propositions to be tested are, first, chat consumption expenditure 
as a whole is significantly affected by the division of income 
between wages and profits, and secondly that the volume of 
investment depends on the level and rate of change of profits 
The answer scems to be that the observed data are consistent 
with both these hypotheses. However, the question probably 
ought not to be considered closed until further and more 
refined work has been done, especially with data of more re 
cent origin than 1941. Model II tests the hypotheses that in 
vestment is exogenous and that the stock of cash balances is a 
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variable affecting consumers’ behavior patrerns. Klein finds 
thac the former hypothesis is not rejected by the data. Thus he 
has not been able to discriminate between this hypothesis and 
tie one tested in the first model. The proposition abour cash 
balances is frequently made; Klein finds that his data offer 1¢ 
listis or no support. 

The third model is a much larger affair; it contains twelve 
structural or behavior cquations, together with the requisite 
definitions. One of the interesting methodological aspects of 
this model is that it contains a number of equations exploring 
the housing market and the money market in considerable de- 
tail. This offers certain possibilities for industrial research 
It may very well be true (though it will take considerable ex- 
perimentation to settle the question) that market forecasts and 
other problems referring to a single industry are best computed 
in the context of a model which takes account of the economy as 
a whole and perhaps also of a related market. Two prereq 
uisites for this approach to be useful are, first, some degree of 
agreement about the appropriate model to use for the economy 
as a whole, and also the availability of a relatively cheap com 
putational routine. 

Among the questions which can be tested in terms of Klein's 
big model is that as to the importance of liquidity as a deter- 
minant of investment decisions. Klein's answer is again a 
tentative negative. Ie should not be overlooked chat the 
answer to any such question as this is necessarily a conditional 
one, relative to the model in which the question is asked. 
Klein is fully aware of the fact that more than one hypothesis 
about a given economic question may be compatible with a 
particular model 

The tentativeness of most of the conclusions reached an this 
book is explainable by the exploratory nature of the work. 
In econometric model-building, as elsewhere, trial and error is 
an essential part of progress; general propositions are most 
likely to suggest themselves after particular cases have been 
worked out in detail. It is unfortunately true that to apply 
the best available statistical techniques to systems of equations 
large cnough to be realistic is computationally so expensive as 
to be beyond the reach of individual research workers. This 
hampers the necded experimentation 

It scarcely need be said that this is not a book for the general 
reader, nor does it give a complete or rounded picture of econo- 
metric methods. But the specialist in statistical analysis or 
market forecasting may find it provocative. 


THE application of technological improvements to cquipment 
has improved the productivity of direct operations, according 
to a speech made by Guerard Mackey, E. I. du Pont de Nemours 
& Company, before the annua! mecting of the Socicty for the 
Advancement of Management. In accomplishing this, he said, 
the introduction of more, and in some cases, very complex 
equipment has increased the past ratios of indirect to direct 
personnel. This increase in indirect personnel has been par 
ticularly fele in maintenance work. For example, in the 
du Pont Company, the investment per employee has risen from 
$3500 to $17,000, almost doubled, in the past 20 years. This 
increased investment per man has resulted in many of our 
better things for better living and at the same time made 
working conditions much better. On the other hand, this 
increased investment per employee, coupled with higher 
wages, necessitates maximum machine speeds and productivity 
The combined effect of all these factors has made maintenance 
costs soar. 

Consequently, it is time that the same intensified effort be 
given to reducing maintenance costs as has been given in the 
past to reducing direct labor costs. 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


Compitep anv Eprrsp py J. J. Jaxcirscn, Jr. 


ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context and credit to 
original sources is given 


Civil Defense 


ECAUSE of developments in this air-atomic age, leaving 

the United States open to the danger of sudden devastat- 
ing attack, the National Security Resources Board has pre- 
pared a plan ‘‘United States Civil Defense’ for organizing the 
civil defense of the United States. 

Since there can be no absolutely military defense, the report 
points out, an effective civil defense is vital to the future security 
of the United States because it might provide the means where- 
by this country, if suddenly attacked, heavily and without 
warning, could get up off the floor and fight back. 

An enemy attack would presumably be aimed at the great 
metropolitan areas, at the cities and towns, at the country’s 
most critical targets. 

Such an attack would he against all the people of the United 
States, and therefore defense against it must require the co- 
ordinated effort of the whole nation. 

It is expected that such an attack would be partialiy success- 
ful. Whether it would succeed in destroying America's pro- 
ductive power would depend in the main upon the organization 
and functional efficiency of the country’s civil defense. This 
vital service has been a missing clement in our system of 
national securiry. 

Adequate civil defense will require the interest and effort of 
hundreds of thousands of our people, contributed for the most 
part on a voluntary basis, the report states. 

These citizens will get lictle material return. Their interest 
and effort at this time, however, will be both wise and prudent, 
because until effective international control exists over the use 
of modern weapons which can devastate our towns and cities, 
we must put into action those precautionary measures which 
past experience and new tests have shown would save thousands 
of lives in case of attack. 

Such a program is needed. It will be expensive. Budget 
details of cost are being worked out. 

This report provides an outline of the organization and 
techniques which should be developed by the State and local 
communities on whom rest the primary responsibility for civil 
defense 

The plan presented here builds upon the wartime experience 
of Great Britain and Germany, as well as upon previous plan- 
aing undertaken by agencies of the United States Government 
In particular, it embraces material from the report entitled 
“Civil Defense for National Security’ (Hopley Report) issued 
by the Department of Defense 

The plan recommends a basic civil defense law, the establish- 
ment of a Civil Defense Administration, and the appointment 
of an Administrator 


Typical of the subjects discussed in the booklet include the 
following: Application of defense planning, the role of the 
military in civil defense, air-raid-warning service, shelter 
Protection, engineering service, communication, plant protec- 
tion, and initial steps in civil-defense planning. 

The 162-page booklet is available from the Superintendent of 
Documents, U. S. Government Printing Office, Washington 25, 
D. C., at 25 cents per copy. 


Electric-Drive Locomotives 


HE locomotive of tomorrow is the electric locomotive, 

whether receiving its power from a trolley, a steam cur- 
bine, a Diesel engine, or a gas turbine, according to A. H 
Candee, Mem. ASME, transportation engineer of the Westing- 
house Electric Corporation, Pittsburgh, Pa. In a paper de- 
livered before the Pan-American Railway Congress in Mexico 
City, Mexico, on October 10, 1950, Mr. Candee stated that pro- 
pulsion of rail vehicles by electric motors has capabilities and 
advantages unsurpassed by any other form of drive. Among 
these advantages are smooth powerful acceleration; distribu- 
tion of power to an unlimited number of driving axles; and 
relatively simple electrical equipment. 

Mr. Candee pointed out that the modern reciprocating steam 
locomotive is approaching its practical limits for although 
horsepower capabilities may be built into the locomotive, 
wheel slippage limits the amount that can be used. To 
utilize more horsepower, there must be more weight per axle 
or more axles—but to build too many axles into a rigid frame 
lengthens the rigid wheel base beyond acceptable limits. 


How to Obtain Further Information 
| on “Briefing the Record” Items 


ATERIAL for this section is abstracted from: (1) 
technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the “ASME Technical Digest”’ section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources, i.e.: (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
| for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
usual rates, 40 cents per page 
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The initia] steam-turbine locomotive was equipped with a 
gear transmission to provide motive power. The experiment 
was not too successful, since its mechanical drive limited the 
number of driving axles. 

A major improvement in the steam-turbine locomotive was 
made in 1947 when Baldwin-Westinghouse designed a coal- 
burning steam-turbine-electric locomotive. In this locomotive, 
a single 6000-hp turbine drives generators that supply power to 
eight traction motors. Each motor in turn is geared to a 
driving axle. Three of these locomotives were built for use 
on the Chesapeake and Ohio Railway. 

With the information gained through these locomotives a 
4500-hp steam-turbine electric locomotive is now being built 
for the Norfolk and Western Railroad that will require only 
half as much coal as the conventional reciprocating steam loco- 
motive. New developments in boiler and drafting design that 
minimize back pressure are responsible for the tremendous 
fuel savings. Diesel-clectric performance has proved to be 
both reliable and economical. Built in sizes from 600 to 2400 
hp, the Diesel-electric is rapidly replacing older locomotives 
in both yard and road work. Recently interest has been aroused 
in Diesel-clectric raii cars, and it can be expected that the next 
tew years will see a limited number of such applications. 

A wartime development—the ignitron tube which converts 
alternating current into direct current—is also making its 
presence felt in railroad motive power. The ignitron makes 
possible the most desirable combination of a high-voltage a-c 
trolley system and heavy-duty d-c driving motors for electric 
railroads. (See ‘‘Ignitrom Locomotive,’ in MBcHANICAL 
ENGINEERING, Septembe~, 1950, page 740.) 

Another new type of locomotive with wide commercial pos- 
sibilities is the gas turbine with electric drive. Westinghouse 
has built and is now testing such a locomotive which operates 
on liquid fuel. 


Airport Runways 


— to a paper read by Paul H. Stafford, chief, 
Airport Planning Division, Civil Acronautics Adminis- 
tration, at the Conference on Ground Facilities for Air Trans- 
portation held at the Massachusetts Institute of Technology, 
recently, future airport design will call for runways with 
greater Capacity or acceptance rate and more efficient operations 
in serving the increased volume of trafic. The requirements 
for runway directions have now been reduced to a minimum 
one. This aot only simplifics airport site selection, planning, 
and construction problems, states Mr. Stafford, but permits 
the use of more convenient sites and the expenditure of a 
greater portion of the available funds for building area facili- 
ties. 

While it is realized that most locations will have a small 
percentage of the time when a single runway cannot be used 
by some types of aircraft due to cross-wind conditions, studies 
have shown that this percentage of time is generally much 
smaller than the percentage of time during which the airport 
is unusable by those aircraft due to other weather conditions 
Mr. Stafford pointed out that the trend of aircraft design is 
definitely toward aircraft which are able to operate under 
practically any cross-wind conditions. It is concluded that it 
is better to provide more airports and better facilities of other 
types than to provide additional runways at all airports. The 
additional traffic which can operate into any airport by reason 
of multiple runway directions is not sufficient to justify the 
cost of constructing those runways 

The 6000 airports now in operation in the United States have 
sufficient traffic to justify only one runway. However, there 
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are many which will require additional runways cto handle 
peak traffic without unreasonable delay. Additional runways 
to handle a volume of traffic can be placed in several configura- 
tions. The simplest runway pattern is that of parallel run- 
ways adjacent to each other and separated by 500 to 1500 ft. 
This simple parallel configuration may frequently be used to 
advantage where light and heavy aircraft each constitute a 
substantial portion of the traffic. The inner runway, that is, 
the one closest to the building area, will normally be used by 
the lighter aircraft and may have less width, length, and 
strength. Traffic patterns for the two types of aircraft will 
normally be on opposite sides of the field adjacent to the 
runways to be used by cach type. 

This same simple parallel configuration can also be used 
where traffic is generally of the same type, with the inner run- 
way normally being used for landings and the outer runway 
for take-offs, although both may be used for either purpose 
when traffic conditions warrant. 

The next configuration is in the shape of the letter ‘'H,"’ 
with the building area lying between the two runways. To 
reduce taxiing distance it may be desirable to offset these 
ruaways, using the left runway for landings and the right for 
take-offs, unless topography preveats such arrangement. A 
separation of 3000 to 5000 ft between the parallel runways will 
normally be used in this design. 

A runway configuration which has excellent traffic possi- 
bilities, according to Mr. Stafford, is:the open *'V,"’ with the 
building area between the two runways and the wide end of 
the V oriented toward the prevailing wind. Landings can 
be accomplished on cither runway while take-offs are in prog- 
ress on the other without intesference. Even under instru- 
ment conditions simultaneous use of the runways can be ac 
complished without present navigational equipment. This 
configuration has the added advantage that the cake-off ends 
of the runway, under normal conditions, are close together and 
aircraft preparing for take-off can be directed to cither runway, 
as traffic conditions permit. This configuration also allows 
two runway directions which will be advantageous under some 
strong wind conditions. Where conditions of topography do 
not permit cither of the foregoing configurations, runways in 
the pattern of the letter ““X"' can be used to advantage where 
trafic control is exercised. Take-offs can frequently be made 
from a position adjacent to the terminal building and the 
interval between landing and take-off can be reduced by 
alternating the runways in use. While this configuration docs 
not have the flexibility or capacity of the open V, it can 
handle considerably more traffic than a single runway. 

Most of the airport program now consists in improvements 
to existing airports. In only a few instances do these im- 
provements permit complete revision of the runway layout. 
It is therefore apparent that new criteria for runway configura- 
tions and the number of runways will not make revolutionary 
changes on our airport facilities. Instead, the change will be 
very gradual extending over a period of perhaps 10 to 20 years. 
This, emphasized Mr. Stafford, makes it highly important that 
we start now to design and build as best we can for aircraft 
which have not yet been placed on the drawing board 


Safe Flight Testing 


MERICAN test pilots—especially those who normally 

fly the dangerous, high-speed experimental planes—soon 

will have television as a flight-testing aid to remove much of 
the risk, according to the CADO Technical Data Digest, October, 
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same rigid cests they mow undergo, but one or two video 
cameras will replace the man in the pilot's set co record all the 
instrument findings. Radio waves from the ground will con- 
trol the dives and loops of the supersonic ships. 

At present, engineers in both the Equipment Laboratory and 
the Electronics Subdivision at Air Matcricl Command Head- 
quarters are working closely with technicians of Lear, Incor- 
porated of Grand Rapids, Mich., and the Philco Corporation 
of Philadelphia, Pa., to improve presently used TV for this 
purpose 

Lear engineers are developing the remote-control system 
which will enable a pilot and flight engincer on the ground to 
put the ship in the air through its paces just as if they were 
actually aboard, while Philco research men are working to 
mak: TV effective under severe flight-test conditions Present 
remote-control systems used by the Navy and Air Force can 
duplicate many, but nor all, of the maneuvers of a piloted 
aircrait 

Philco, Lear, and AMC engineers have not tried to test anv 
high-speed planes like the X-1 and F-86 by television as yet 
but two war-surplus craft, both of them F-24's (the old A-24 
Douglas Dauntless, known to Navy pilots as the SBD), ar 
being flight-tested with the new system. These tests indicate 
that the use of TV to replace test pilots on dangerous flights 1s 
entirely feasible, and the day when the X-6’s or X-15's first 
flight is recorded by TV cameras is not too many months 
away 

However, it is emphasized that the Navy, Air Force, and 
company test pilot will not become a vanishing Amertcan 
He will still be needed to handle the routine test flights. Ir 
is only on the dangerous tests which might cost a test pilot 
his life that television cameras will be used 

Ic is pointed out that all dangerous flights do not neces 
sarily take place at high altitudes and speeds. It is almost 
as risky pushing a production-line plane like the B-50 beyond 
its speed or acceleration limit at 10,000 ft as it is to dive a 
supersonic plane at 1000 mph when you're 50,000 ft up 


Jeep Power Plant 


LIGHTWEIGHT, low-slung, extremely mancuverable 

4 three-wheeled Jeep is being produced by O. E. Szekely 

and Associates, Philadelphia, Pa., as a mobile power plant to 

energize U.S. Navy jet fighters as well as land-based military 
planes of various types 

This cricycle-geared Jeep is a self-propelled clectric power 


plane capable of furnishing constant current (de) for start 


TRICYCLE-GKARED FOR ENERGIZING JET AND 


CONVENTIONAL 


rio. JEEP 


MILITARY AIRCRAFT 


MECHANICAL ENGINEERING 


ACTION 


ABOARD A U.S 


riG TRICYCLE-GRARED JEEP IN 


AIRCRAFT CARRIER 


ing jet engines and constant-voltage direct current for starting 
reciprocating engines and for checking out the electric circuits 
of airplanes. 

The small, light, mancuverable three-wheeled Jeep power 
plants are used on aircraft carriers, while four-wheel, four- 
wheel-drive Jeeps are employed for energizing land-based 
planes. 

The vehicle is under 36 tn. high, approximately 19 in. lower 
than the standard Willys-Overland Je« p, less the windshield 

The Navy specified that the unit must not be more than §2 
It can turn a right-angle corner and it can execute a 
7 ft from the center to the outside wheel 


in wide 
circle not exceeding 
track 

The tricycle Jeep car 
tuxiliary power for small hand tools and light 

The generator for the starting power and the auxiliary 


also provide the ship's crew with 


‘quipment gets its drive from the center power take-off of a 
converted Willys-Overland Jeep. It is installed on the opposite 
side of the transmisssion 

In addition to being lighter than its civilian counterpart, the 
three-wheeled Jeep is so low that it can easily pass under the 
wings of planes on carricr flight decks. This high degree of 
maneuverability enables it to move from plane to plane quickly 
and easily, and its generator cable need be only 15 fe long, 
half as long as that formerly required for the more conven 
uional energizing units 

The entire unit, complete with special equipment, weighs 
onby 1750 Ib 


Underwater Camera 


COMPLETELY mobile underwater motion-picture 
camera, independent of air supply, and electric cables 
leading to the surface, has been developed by the Navy, it was 
disclosed by R. R. Conger, of the U. S. Naval Photographic 
Center, Anacostia, D. C., before a recent Meeting ot the Society 
of Motion Picture and Television Engineers 
Said to be the first of its kind, the camera, together with 
techniques for making the diver-photographer entirely :nde- 
pendent of surface assistance, were developed for the Navy's 
program, now under way, to provide a series of training films 
for deep-sea divers 
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The submarine motion-picture camera is designed, he ¢x- 
plained, so that it can be completely operated from the outside, 
with external controls for the lens diaphragm, focus, and start- 
stop switch. I¢ has detachable wings and vertical rudder which 
aid in transporting and stabilizing the camera under water, he 
stated. 

The camera wings act as a planing surface, so that the diver- 
photographer can sight on his target through the viewfinder, 
kick his flippered feet, and guide himself by tilting and banking 
the camera similar to a plane in air. The underwater photo 
grapher is equipped with an “‘aqualung,”’ an automatic, com- 
pressed air, self-contained diving unit, a “‘squale’’ face mask, 
and swim fins on his feet, according to Mr. Conger. Equipped 
in this fashion, the photographer is able to swim with the 
camera in any direction or to any depth down to approximately 
200 fs. 

The camera weighs about 107 Ib in air, but can be adjusted to 
have either positive, negative, or neutral buoyancy under 
water. In time of danger, it can also be released to rise freely 
to the surface, he added 

Mr. Conger pointed out that applications of the underwater 
camera could be found in the motion-picture and television in 
dustries, where a new world could be brought to the screen 
In the field of science, he added, pictures could be obtained 
which would permanently record the performance of ship hulls, 
the geological features of the sea bottom, and the characteristics 
and habits of plant and marine life. 


Telescopic Gangways 


HREE telescopic gangway units, said to be the first of 
their kind, are now in use for embarkation and disem 
barkation at the new ocean terminal of the Southern Region, 
British Railways, at Southampton, England, according to 
Engineering. The new-type gangways were designed and 
constructed by Structural and Mechanical Development Engi 
neers, Led., of Slough, Buckinghamshire, England. The new 
terminal building is over 1200 ft long and three stories high, 
and the gangway installations provide links between the first 
floor and the vessel in the dock. The units are moved on rails 
along the quay to the correct positions opposite the ship's 
entry doors, and the extensible walkways, once in position, 
are entirely free, within the limits of the design, to follow 
movements of the ship caused by wind, tide, and loading 
After use, the gangways are retracted and swung back parallel 
to the dock to leave a clear way for cargo cranes 
Each of the units has two telescopic walkways, one for out 
going and the other for ingoing traffic. The specification 


FIG. 3} INNER AND OUTER GANGWAYS OF TELESCOPIC UNIT 
SHOWING CONSTRUCTION BEPORE SHEETING 


riG. 4 SHORE STATION, SHOWING PAIR OF ROTATING TURRETS OF 
NEW TELESCOPIC GANGWAYS 


called for a gangway with strength sufficient to withstand a 
vertical load of 200 Ib per ft run and side winds up to 50 mph 
To minimize the loads on the shore structure and reduce the 
size and weight of the operating mechanisia, aluminum alloy 
was chosen as the structural material. The main members of 
the gangways are of box construction, formed from two 
aluminum exgrusions supplied by the Southern Forge, Led , 
Langley, Buckinghamshire. The side frames are Warren girders 
and the floor is a sandwich construction of corrugated alumi 
num-alloy sheeting riveted to flat plates of the.same material 
above and kelow. Each gangway is in two parts, the larger 
pivoted to a turret and supported by two hydraulic luf.ar 
rams, which are also attached to the turret. The other section 
of the gangway runs within the first on spring-loaded whee! ;, 
arranged in pairs, which bear on rails covered with a plastic 
strip. Extension and retraction are accomplished by driving 
the movable section by two endless roller chains which run 
on cither side of the fixed section over sprocket wheels. The 
lower wheels are driven through gearing from an electric motor, 
and connection with the moving section is by means of two 
racks, mounted on the Jatter, which engage in the links of the 
chains. The loads on the chains are equalized and any slight 
skewing of the sections, such as might occur while the gangway 
was freely connected to the ship, is countered by giving cach 
rack a 4-in. freedom of longitudinal position and by inter- 
connecting the racks through a Lockheed hydraulic load- 
equalizing system 

Provision has been made for luffing the gangways in the ver- 
tical plane, by means of che rams, through a range extending 
from 20 deg below to 20 deg above horizontal. Slewing is 
accomplished by rotating the turret by means of two hydraulic 
rams, one on cach side of the upper journal. These act simul 
taneously, one pushing and che other pulling on the box mem- 
ber which supports the journal, so that the force system re- 
duces mainly to a couple. Two road wheels, on the turret 
side of the structure, run on a lower platform rail, and rollers, 
on the upper part of the structure at the rear, move along an 
upper rail. Between the two turrets is the control panel 
The hydraulic pumping unit is mounted in the top of the 
structure at the rear 

To insure maximum safety in use, a system of interlocking 
controls has been provided. T-shaped anchors lock the 
mechanism to the slotted quay rail. Until the anchors are 
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secured, movement of the structure is restricted to travel along 
the quay in the retracted position. Once the anchors are made 
fast, travel along the quay is impossible, but power is available 
for maneuvering the gangways one atatime. Indicators show 
the amount of slewing and luffing and, by looking up the 
inside of the gangway, the operator can make the fina] fine ad- 
justments necessary to guide the end of the gangway to rest 
on the threshold of the ship's door. A spring-loaded hook, 
mounted below the outer end of the gangway, engages with 
the side of the ship. As soon as this happens, the telescoping 
gear is automatically declutched, by the racks lifting out of the 
driving chains, and the oil pressure is by-passed, so that the 
gangway becomes instantancously free to move with the ship 
Alarms are provided to give warning and allow time for un- 
coupling, should the limits of the various movements of the 
gangway be approached while it is freely connected to the 
ship. 

When the gangway is in usc, the increased load causes the 
spring-loaded wheels on the movable section to lift and the 
load is distributed instead on pads fitted between cach pair of 
wheels. When disengaging, only upward luffing is possible 
initially. As soon as the hook is free, the racks re-engage in 
the chains and the gangway must then be retracted fully before 
other movements are possible. It may then be swung round 
parallel to the quay. In case of failure of the clectric supply, 
all the operations may be performed by hand winding or by 
the aid of a hand-operated hydraulic pump. The units are 
propelled along the quay by electric motors, which drive the 
road wheels through reduction gearing and are supplied through 
a trailing cable 

The principal dimensions and weights of the installation 
are as follows: Shore housing 26 ft long X 20 ft wide X 16 ft 
high; outer gangway 40 fr 4 ft 6 in. 8 ft; inner gangway 
43 ft X 3 ft 9in. X 7 ft 6 in; total length of gangway, fully 
extended, 68 ft. The shore housing weighs 9 tons, the turrets 
1 ton § cwt (2560 lb) each, and the outer and inner gangways 
30 cwt (3360 Ib) cach) = The total weight of cach complete 


unit is 17'/» tons 


Nuclear Data 


VALUABLE tool for nuclear physicists and engineers, 
radiochemists, biophysicists, and other workers in the 
rapidly expanding field of nuclear physics is now available 
in the tables of ‘‘Nuclear Data” recently compiled by the 
National Bureau of Scandards. These tables, which may be 
obtained from the Government Printing Office, are to be fol- 
lowed by supplements of new material at six-month intervals. 
The initial volume of the tables, together with the supple- 
ments, will present a comprehensive collection of experimental 
values of half-lives, radiation energies, relative isotopic abun 
dances, nuclear moments, and cross sections. Decay schemes 
and level diagrams, over 125 of which are included in the 
tables now ready, are to be provided wherever possible 

At present more than 1000 new measurements of different 
nuclear properties are being reported cach year in some 30 dif 
ferent journals and in the reports of dozens of different labora 
tories. The reactor engincer and the industrial or médical 
user of radioactive tracer materials, as well as the nuclear 
physicist, are thus in need of a listing of available data Which 
can automatically be kept up to date. 

The National Bureau of Standards, with the assistance of 
the Oak Ridge National Laboratory, the Brookhaven National 
Laboratory, the Massachusetts Institute of Technology, and 
the University of California Radiation Laboratory, is making 
the first effort to present a continuing compilation in this 
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rapidly developing ficld. The present tables and the supple- 
ments to follow are therefore designed for casy assimilation of 
new materia] in loose-leaf form. 

All the more recent values of a given nuclear property are 
listed in the tables. Thus, from the degree of uniformity of 
the results, the reader can tell at a glance which nuclear con 
stants now appear fairly certain and which are still quite 
doubtful. The references to over 2000 origina! papers make it 
possible for the research worker to evaluate the details of 
previous investigations and to design experiments to resolve 
existing discrepancics 

Circular 499, “‘Nuclear Data," 310 pages, is available from 
the Superintendent of Documents, U. S. Government Printing 
Office, Washington 25, D. C. The price of $4.25 a copy in 
cludes the cost of three supplements (about 60 pages each 
which the purchaser will automatically receive at six-month 
intervals. Remittances from forcign countries must be made 
in United States exchange and must include an additional sum 
of one third the publication price to cover mailing costs 


Low-Power Reactor 


HE first controlled chain reaction producing atomic energy 

in the northeastern part of the United States was initiated 
near Schenectady, N. Y., two and a half years ago, it was 
revealed recently by Dr. Kenneth H. Kingdon, technica! 
manager of the Knolls Atomic Power Laboratory, operated 
by the General Electric Company for the Atomic Energy Com- 
mission 

He said that the reaction was achieved at the Knolls Atomic 
Power Laboratory in a PPA, for “‘preliminary pile assembly.”’ 
which has been in regular operation since that time. PPA's, 
also called “‘zero power"’ reactors because they operate at very 
low power for safety in the laboratory, make possible the quick 
testing of mock-ups of different reactor designs 

Such a reactor, or “‘pile,”’ will not function unless a certain 
critical amount of uranium 235 or other fissionable material 1s 
brought together, said Dr. Kingdon. The Knolls PPA first 
attained this critical condition, and began to yield small 
amounts of power, on April 22, 1948. Since then it has been 
brought to ‘‘criticality’’ some 2000 times. 

The staff of KAPL, organized in 1947, has been engaged in 
designing a plant for generation of large amounts of useful 
power from an atomic chain reaction. Originally, the main 
emphasis was one that could be used for peacetime indus 
trial power and for the ‘‘breeding’’ of nuclear fuel. Earlier 
this year, on instructions trom the AEC, this was suspended in 
favor of a power plant to be used on naval vessels. Such a 
shipboard plant will also yield valuable information for a land 
based atomic power plant. 

Dr. Kingdon explained that the PPA is primarily an experi- 
mental tool for testing those phases of reactor design which 
are not directly connected with the generation of large amounts 
of power. This has required that it be taken down and re 
assembled in eleven different combinations. 

Although a commercial atomic power plant might produce 
many thousands of kilowatts, he explained, this PPA has been 
operated at powers of only a few watts. This limitation of 
power was necessary in order to restrict the radioactivity of 
the parts of the assembly to such low values that they could 
be handled manually with safety 

The fact that operation of the PPA has been entirely system 
atic and uneventful, Dr. Kingdon pointed out, shows once 
more the controllability and reliability of a properly designed 
nuclear reactor 

Summarizing the findings, he stated that the Knolls PPA has 
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proved to be a useful tool for securing accurate numerical data 
about atomic nuclei which are important in reactor design, 
both for the structural material and the nuclear fuel. The 
large amount of data obtained has formed the basis for some 
substantial advances in the theory of nuclear reactions 

As a result of these studics, great advances were made on 
the nuclear basis for a power-breeder reactor and several new 
ideas in design were developed. Particularly important and 
encouraging is the excellent agreement between calculations 
and experiment obtained with several of the assemblies. 

Dr. Kingdon said that the Knolls PPA has also given the first 
demonstration of a new method for control of a nuclear reaction 
which is particularly adapted to reactors of this type. He 
stated that the method has worked very well and has now been 
carried to the point of testing a completely automatic control 
for a nuclear reactor 


Military Conveyers 


HE belt conveyer is about ready to be used as a method of 

specding up the flow of battleficld supplies, and the con- 
veyer industry and the military should give serious study to 
incorporating the traditional mover of bulk materials into the 
military transportation setup, Harold Von Thaden, vice-presi- 
dent and general manager of the Robins Engineers Division of 
Hewitt-Robins Incorporated, New York, N. Y., told the West- 
inghouse Materials Handling Conference meeting at Buffalo, 
N. Y. He said thar the belt conveyer had reached a stage of 
development where it could be utilized effectively to transport 
military supplies faster and in greater quantities than is now 
possible, and with a considerable saving in man power. 

Pointing out that Korea has shown that we need not only 
more combat troops but more supplies as well at the front, 
Mr. Von Thaden proposed that ‘belt conveyers might supple- 
ment—and in some cases even supplant—other forms of military 
transportation. The conveyer would assure a greater and 
faster flow of supply and at the same time free Service Force 
troops for combat duty 

“Connect supply bases with a system of overland belt con 
veyers that will cut straight across the countryside. Further, 
the use of conveyers to transport supplies would release trucks 
for other uses and reduce traffic congestion on any roads that 
already exist,’’ he said. 

This supply conveyer, Mr. Von Thaden pointed out, would 
be (1) easier and quicker to build than a truck road, (2) simpler 
to Operate, more economical, faster, and would carry greater 
loads than a fleet of trucks, and (3) would present less of a tar 
get than a truck-filled road, but in the event of a bombing could 
be repaired faster 

A 30-mile belt-conveyer system, manned by 100 soldier 
technicians, would carry five tons of supply every minute at a 
continuous speed of five mph. To do the same job by vehicle, 
400 trucks, manned by 1200 drivers, would have to be loaded 
atarate of one a minute. Trucks might travel in convoy at an 
average speed of 30 mph, but because of terrain would probably 
have to travel over a distance of 45 miles to the conveyer's 
straight line of 30 miles, Mr. Von Thaden pointed out 

Using the estimate of seven men~-six of them in supply and 
maintenance—required in the rear echeion to keep one man at 
the front, Mr. Von Thaden predicted, ‘‘with conveyers working 
in every place possible, we could cut down that ratio to five 
men in the rear area to one at the front.’ 

In the current rearmament program, he noted, conveyers are 
playing an increasingly important part in the stockpiling of 
raw matcrials to kecp industrial production at record high 


levels. Most vital part is in the acceleration of strategic ores 
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particularly iron ore from newly developed sources in South 
America, Liberia, and Labrador—to the nation's industrial 
plants. ‘One of the main factors in making this whole foreign 
ofe operation practical is the imaginative use of the belt con- 
veyer,’ Mr. Von Thaden said, ‘for only through the most mod- 
ern and ingenious handling and transportation methods can 
this ore be brought economically to the nation’s blast furnaces 
for conversion to steel for military supply 

‘The program to supply our production lines with enough 
steel to build a defense stock pile appears about set and con- 
veyers fit in as an integral part of this expanding plan, and the 
potentialities of conveyers in ore handling and processing, 
particularly in these overseas installations, are tremendous,” 
Mr. Von Thaden said 


Hardwood Pulp 


ARDWOODS are now becoming an important source for 
wood pulp, after decades of limited use, it is pointed out 

in the October, 1950, issue of the Industrial Bulleten of Arthur 
D. Little, Inc. Two high-yield processes are in use for making 
hardwood pulp, the article states, one new one makes * ground- 
wood" for newsprint and other products, and the other, 
developed in 1926, is now being widely used for paper for 
shipping containers. Both processes combine aspects of the 
chemical and mechanical methods of making pulp 

The new groundwood process, called Chemigroundwood, 
was developed at the New York School of Forestry, in a pro- 
gram sponsored by a group of paper manufacturer, some of 
whom are now putting the process into commercial production, 
Whole logs are prepared for grinding with a six-hour treat- 
ment in hot neutral sulphite liquor. Initial vacuum, followed 
by the chemical under 200 Ib pressure, aids penetration of the 
liquor into the wood. After this softening, it is ground to 
give a high yield of pulp. The fibers are more completely 
separated than in regular spruce groundwood, and there are 
no broken fiber bundles. It is said to bleach to a whiteness 
comparing favorably with ordinary bleached groundwood. 
Various mil! tests indicate that the pulp can be used in news- 
print, tissues, some book papers, and types of paperboard. 
Paper napkins from the pulp have been successfully tested in 
retail markets. Because of the high yield from hardboards, 
which are cheaper than spruce by the cord and also heavier, 
the production cost of pulp from the Chemigroundwood proc- 
ess is said to be about $40 a ton, or about two thirds the cur- 
rent price of spruce groundwood 

The older process, called “‘semichemical’’ and developed by 
the U. S. Forest Products Laboratory, has awaited mechanical 
adaptations and the right economic conditions to give the 
spark to expanded production. Several mills in hardwood 
ireas have adopted the process. The logs are reduced to chips, 
which are digested with a relatively weak, low-cost cooking 
liquor. There are many modifications of the original formula 
for this liquor; a recent variation consists of merely soaking 
the chips in a solution of caustic soda at room temperature. 
The softened chips readily break down under mechanical treat- 
ment in water to the point where conventional paper-mill 
equipment can turn the product into paper. The pulp is only 
partially cooked or softened and contains much of the lignin 
and other noncellulose portions of the wood, thus increasing 
the yield. These processes have been used mostly in the manu- 
facture of pulp for heavy boxboards and corrugated paper, 
where weight and stiffness are desirable and the color imparted 
by the lignin is not objectionable. Recent work has shown 
that semichemical pulps can be bleached for book, bond, tissue, 
and glassine papers 
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Although this process was originally developed for hard- 
woods, it has also been extended to Southern yellow pine 
For many uses the lower-cost long-fibered pulps produced by 
this method compare favorably with pulp made by the older 
and more costly sulphate or kraft process. Hardwoods were 
actually the first to be used when the demand for paper began 
to exceed the capacity of the rag paper processes brought over 
from Europe. As the casy-grinding poplar became scarce, 
however, and other hardwoods proved unsuitable, spruce be 
came the chief source of groundwood, and yielded a pulp of 
high brightness, with good color and strength. The sulphite 
cooking process produced pulps with long strong fibers trom 
the Northern conifers and the sulphate or kraft process, de- 
veloped for Northern pines, was adapted to the Southern pines 
Except for a limited use in book papers and other specialities, 
hardwood pulps have not been able to compete economically 
with softwood pulps made by the chemical processes 

Many softwood species do not reproduce themselves readily 
when cut, but frequently come back after cutting or fire to 
mixed hardwoods for the second growth. As stands of North- 
ern spruce become depleted, and new sources are More remote 
from mills, costs rise—both U. S. and Canadian spruce ground- 
wood pulp are now $65 a ton. The two processes now being 
put into use should go far toward utilizing the plentiful sup- 
plies of hardwoods now available in both the North and South 


Industrial Research Laboratory 


S' IENTIFIC, industrial, and government leaders attended 
w) the 50th anniversary, on October 9, of the nation’s first 
industrial research laboratory, the General Electric Research 
Laboratory. The observance was marked by the formal dedi 
cation of the laboratory's new home at the Knolls near Schenec- 
tady, N. Y 

Honored guests at the ceremonies dedicating the new build- 
ines included Dr. Willis R. Whitney, founder of the laboratory 
in October, 1900, and its first director, and Dr. William D 
Coolidge, x-ray pioneer and director-emeritus. Now 82, and 
honorary vice-president of General Electric, Dr. Whitney 1s 
still active in research. Dr. Coolidge (77) is x-ray consultant 

Also in attendance were members of the National Academy 
of Sciences, who held their autumn meeting at the laboratory 


DEDICATION ADDRESS 


Charles E. Wilson, Mem. ASME, company president, in his 
dedication address reviewed the accomplishments of the 
laboratory in the past half century, and cited the necessity of 
industrial research to the nation’s economy 

Mr. Wilson pointed to the fact that science today has pro 
gressed to a point where its findings are almost incomprehen- 
sible to the general public, yet these same findings are exerting 
a tremendous influence on the affairs of the ordinary man 
He stressed the great cost of research, both government and 
private, but said that was a natural outgrowth of increased 
technology and awareness of the need for constant scientific 
research 

The G-E president said that industrial research laboratorics 
recognize that their prime goal is supplying new scientific 
tacts which can be rapidly translated into steadily increasing 
benefits to the entire nation. He pointed to such past de 
velopments from the G-E Researc h Laboratory as the gas 
filled electric lamp, modern x-ray equipment, tubes which 
made possible effective radio broadcasting, and others, and 
declared that the future would see important developments in 
the field of metallurgy, clectronics, chemistry, and many 


others 
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Describing the role of large companies in research, Mr 
Wilson said that “‘in an expanding economy and in a growing 
world there is a need for economic institutions of such sizes 
as are best adapted to cope with the ever-growing problems- 
scientific, technical, and economic—of that world."" He 
declared that the primary explanation for any large company 
is that “‘it has a service to perform for the public.’ 


RESEARCH LABORATORY 


The laboratory itself, which is devoted primarily to funda- 
mental research, has a staff of more than 800. For example, 
on the third floor, which is at entrance level scientists are en 
gaged in metallurgical research into some of the fundamental 
facts about metals, secking to determine just why they behave 
as they do. To aid the scientists there are small furnaces for 2 
preparing experimental quantities of new alloys, light micro 
scopes, and an electron microscope for highly magnified views 
of metallic and other structures, equipment utilizing electrons 
as well as x rays to determine the crystal structure of metals 

The fourth and fifth floors of one of the wings house the 
Chemistry Division. The chemists are engaged in many kinds 
of researches, some concerned with combustion studies, others 
with new kinds of plastics. Since work in chemistry often 
creates unpleasant or even toxic fumes, these rooms are par 
ticularly well ventilated. Each chemist has, in addition to 
his regular open working space, a hood where he can perform 
experiments making such noxious vapors. These hoods are 
exhausted by ducts leading to battery of blowers in a ‘moni 
tor,’” a special long structure above the fifth floor, and then 
through the roof to the open air. The central wing of the 
fourth floor is devoted to electronics research, including the 
development of high-power tubes for the production of short 
radio waves. Other electronic research, much of it concerned 
with television, is conducted on the fifth floor of this wing 
Here also is the headquarters of the group of scientists engaged 
in meteorological research, under the U. S. government's 

Project Cirrus’’ which has led to the devclopment of methods 
ot possible weather control 

On the second floor of the building there are research rooms 


FIG. 5 SCIENTISTS AT WORK ON 300,000,000-VOLT sYNCHROTRON 


NOW UNDER CONSTRUCTION IN THE GENERAL ELECTRIC RESFARCH 


LABORATORY 
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FIG. © CLUES TO CRYSTAL STRUCTURE, LEADING IN TURN TO 

DEVELOPMENT OF MATERIALS WITH PROPERTIFS NEEDED FOR 

SPECIFIC JOBS, ARE REVEALPD BY THIS G-E RESEARCH LABORATORY 
DEVIC® CALLED THE X-RAY SPECTROGONIOMETER 


for the division of mechanical investigations, devoted to the 
studies of rockets, combustion, refrigeration, vibration, etc 
Another division, which is studying various aspects of ceramics, 
is on another part of the floor. On the first floor is a research 
group concerned with problems of optics 

The major parts of the first and second floors, however, con 
tain the various laboratory shops, fully equipped and manned 
to construct quickly special equipment needed by the scientists 
in their researches. There is a large machine shop, a wood 
working shop, a glass-blowing shop, a welding shop, and 
electrical shop as well as a small but well- quipped foundry 
for experimental work w ith metals, and various types of metal 
testing machines 

In addition to the main laboratory building there are a nun 
her of others on the 180-acre tract. To the east is the Radia 
tion Laboratory, in which a new type of atom smasher, known 
is the ‘‘nonferromagaetic synchrotron,’’ which is expected to 
vield 300,000,000-volt x rays for atomic research, is nearing 
ompletion. This building also houses a smaller, 86,000,000- 
volt synchrotron, and x-ray equipment for one, two and ten 
million-vole radiatior 

At a lower level, nearer the Mohawk River, 1s the plant 
providing steam for the laboratory, a chemical pilot plant, and 
a low-temperature laboratory. The pilot plant is built so that 
new chemical processes may be tried out on a scale larger than 
the test-tube operations that would be performed in the labora 
tory rooms. The low-temperature laboratory is equipped to 
produce liquid helium, the coldest substance known to man, 
which boils at 452 deg below zero F. This can be used to 
produce still lower temperatures, closely approac hing the 
absolute zero of 460 deg below zero F. The laboratory will 
not only produce these temperatures but will also study the 
curious effects that occur at such intense cold. One, of great? 
interest, is that some metals lose all electrical resistance near 
absolute zero 


EUROPEAN VERSUS AMERICAN RESEARCH 


In the evening members of the NAS were guests of the 
General Electric Company at a reception and dinner held in 
the Research Laboratory. This was followed by an address 
by Dr. Paul Scherrer, professor of physics at the Institute of 
Technology of Zaérich, Switzerland 

Discussing aspects of contemporary research in Europe and 
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America, Dr. Scherrer said thac the historical development of 
the various countries of Europe makes them competitive rather 
than co-operative, and that this seems to prevent their getting 
together on large scientific projects such as building huge 
atom smashers and highly complex computing machines 

It has been proposed at several UNESCO meetings by both 
European and American physicists, he said, that the various 
countries of Europe should unite in a common effort and build 
one large center of atomic research. However, he added, at 
one mecting held in Amsterdam to discuss such a project, they 
could not agree on just what should be included in the center 
Another suggestion, he said, was for a large European center 
for nuclear studies at Paris. 

“This project was discussed very seriously,"’ he stated, 
“but the fear of all the physicists was chac if their own govern- 
ments had to spend so much for such an international center, no 
money would be left for the physical institutes at home.”’ 

He pointed out that an important difference between Europe 
and the U.S.A. is the popularity of science here 

“Science is extremely popular in the eyes of the American 
public," he said. ‘‘The American people are well aware of 
the great achievements of science and the fame of science is 
carefully supporsed by the press. Edison is a hero for the 
American, but nobody in Europe looks on Faraday or on Mar- 
coni asa hero 

‘However,’ he continued, ‘I believe that we do not have 
to be pessimistic in Europe, in so far as pure science is con- 
cerned. Surely we do not have the facilities for this teamwork 
you have here. We do not have your ‘dream laboratories,’ 


so we must learn to work in a different way 
We cannot push forward the big front, which separates 
That would need too many 
We can just try co push for 


the known from the unknown 
scientists working simultaneously 
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FIG. 7 COLDEST SUBSTANCE KNOWN TO MAN=-LIQUID HELIUM 

AT A TEMPERATURE OF 452 DEG BELOW ZERO P--1h PRODUCED HERE 

IN THE BUSINESS END OF THE LIQUEFACTION PLANT OF THE G-E 
RESEARCH LABORATORY $ 1CW-TEMPERATURE LABORATORY 
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ward very fine and thin needles into the wide zone of the un- 
known, and we can look very carcfully for new and proper 
problems, for new fields which can be handled by such research. 

“There are lots of them. There is so much that is not well 
or even not at all understood; so many old problems are still 
without an answer. The ficld of science is still vast, it is 
infinite.” 

As an example of onc of these problems, he cited that of the 
“zero point energy of radiation.“" According to the quantum 
theory, he explained, enormous amounts of energy—nearly 
a million times as much as the atomic energy available in 
uranium—cexist threughour space 

In all ‘‘empty”’ space, like that between the stars and planets, 
even at absolute zero of temperature (minus 460 F), he ex 
plained, a large amount of energy is present in the form of 
light waves and other electromagnetic radiations which are 
passing through in all directions. From theoretical con 
siderations one can calculate the amount 

In terms of mass, making use of Einstein's famous formula 
for the equivalence of mass and energy, it is of the order of one 
kilogram of energy per cubic centimeter of space, equal to 
about 30 tons per cu ft. Expressed in the more familiar units 
by which electrical energy is purchased from the power com- 
pany, it would be some 700 million million kwhr per cu ft. 

‘The theoretical physicist needs this zero point radiation to 
explain the behavior of radiating atoms,” said Dr. Scherrer 
“Lf it really exists, it should, by its mass alone, produce enor 
mous gravitational effects. The fact that we have not been 
able to detect such effects shows that our theories are in 
adequate 

This is just such a new problem to think about,’* he added 
“*It would be fine if someday we could use a bit of this energy, 
which we must admit today is absolutely frozen and unavaila 


ble to the physicist” 


Coal Research 


HE coal industry's plans for its 1951 co-operatively 

financed research program to develop improved coal-burn 
ing equipment and methods have been announced recently by 
Bituminous Coal Research, Inc 

BCR, the bituminous coal industry's co-operative research 
agency, which receives its support from 300 of the nation’s 
leading coal and railroad companies, has announced a program 
for next year that will develop more efficient coal-burning 
equipment and will seck basic information about coal that can 
be applied in future coal equipment and process developments 

The BCR Board of Directors has authorized an expenditure of 
more than $400,000 for carrying out BCR research, exclusive of 
its program to develop the coal burning gas-turbine locomotive 
and improved mining equipment and methods. In addition, 
other industries and associations will add more than $200,000 
in support of projects to which the coal industry is a major 
contributor through BCR. 

As a result of this research, a smokeless magazine-feed heat 
ing stove, more convenient and efficient than conventional 
units, is being commercially manufactured Smokeless 
magazine-feed warm-air furnaces and heating boilers are under- 
going user tests prior to commercialization A new type ot 
completely automatic stoker with bin feeding and mechanical 
ash removal is under development. 

BCR will continue its research leading to the improvement 
of the steam locomotive. Te will carry on as a major financial 
and technical contributor to the Allegheny County, Pa., rail 
toads’ project to reduce cinder emission, and will continue 
its studics on steam-locomotive combustion 
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In addition to its combustion and equipment research that is 
helping industry to use coal more efhciently, BCR will give 
Major attention next year to evaluating the technical and eco 
nomic aspects of block heating in business districts, and will 
appraise the feasibility of increasing the use of electric furnaces 
in steelmaking 

BCR last year helped the operators of small industria! plants 
by showing them how to capitalize on the use of coal by better 
operating procedures and equipment. Further help will be 
provided to the small-plant owner by a project that will make 
information about cinder collection available 

Results of BCR research have been an important factor in the 
abatement of industrial smoke. BCR has been largely re- 
sponsible for the development and application of modern over- 
fire jets which have made it possible for industrial chimneys 
to be smokeless. In order to satisfy the public demand for 
air-pollution abatement, many of BCR’s projects have smoke- 
less operation as a basic requirement in the coal-burning equip- 
ment and processes it develops 

The bituminous-coal industry's research agency during the 
current year completed a survey of the technical and economic 
factors affecting the manufacture of fucl gas from coal. Asa 
result of that survey BCR is engaged with others in a project to 
develop an improved automatic gas producer, capable of high 
gasification rates. Such gas producers, located at the point of 
gas consumption would give industrial plants an uninterrupted 
gas supply under their own control. BCR will continue, also, 
its work to develop new knowledge in the field of gasification 
and carbonization 

Fundamental research will continue on the causes and pre 
vention of acid mine water. 


Rubber 


ESEARCH and development in the last 10 years have 

lengthened the service life of both crude and man-made 
rubbers so that today practically all industrial rubber products 
are made to higher specifications and wear longer than those 
manufactured a decade ago 

So declares W. L. Smith, technical superintendent, Industrial 
Products Division of The B. F. Goodrich Company, pointing 
out that one of the reasons the nation will not have as much 
trouble creating a satisfactory rubber stock pile as it did previ- 
ously, is that pound for pound the material gives more service 
This is fortunate, he said, because annual rubber consumption of 
the U. S. now exceeds a million tons compared with 650,000 in 
1940. 

Today, for example, some conveyer belts outclass their 1940 
counterparts by as much as 60 per cent on tonnage carried 
Ten years ago large coal-mining companies expected conveyer 
belts to carry 25,000,000 tons of coal on certain installations 
On such jobs today, belts have a potential of 40,000,000 tons 
carried. Belts being produced now for conveying hot materials 
carry 40 per cent greater tonnage within the belt life than belts 
in the same category carried only 10 years ago. Conservative 
estimates indicate a 100 per cent improvement in the service 
life of oil-resisting conveyer belts during the past decade 

He pointed out that one patented feature, resulting in the 
grommet multi-V belt, has improved the V-belt life by 40 per 
cent. Today's automotive fan belts are 130 per cent longer 
lived than the 1940 product 

He said that longer belt life has resulted from new, stronger 
fabrics, cord and fibers used to make the strengthening carcass 
belts, and the introduction of stce! cable-cord reinforcement. 
These developments permit longer belts and higher lift, in the 
case of conveyer belts 
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Mr. Smith pointed to recent advances made in manufacturing 
and compounding man-made rubber “‘tailored’’ for particular 
jobs. The use of such tailored compounds in hose tubes «.nd 
covers, combined with new improved carbon blacks, has in- 
creased hose life in some cases by 500 per cent in a ten-year 
period. Such improvements are recorded for many types of oil 
hose duc to improved resistance of the hose tube to oil. Cover 
improvements include resistance to abrasion and cutting, sun- 
light, heat, weathering, oil, and acids. 

An example of how an improved cover can lengthen hose life 
is evident in a new steam hose cover developed by Mr. Smith's 
company. On jobs where heat deteriorates hose covers, the 
new cover has been known to increase hose life by 1000 per cent 

The advene of synthetic textile fibers has resulted in hose 
with greater strength and lighter weight, according to Mr 
Smith. Weight of oil-suction and discharge hose has been 
reduced about $0 per cent in the past decade by these means. 
A synthetic yarn in one fire hose yields jackets 12 per cent 
lighter with $0 per cent greater strength. One hose for smal] 
air tools is 50 per cent lighter than other hose of the same work- 
ing pressure. 

He warned that the average user of industrial products was 
the one big question mark which might upsct the trend toward 
more effective use of available rubber supplies. He urged that 
plant superintendents and foremen be doubly certain that rubber 
products important to their own production receive proper care 
and maintenance. Such attention, Mr. Smith said, will con- 
serve rubber by adding years of service to industrial rubber 
products now in use. 


Steel Production 


Y the end of 1952 stecl companies in the United States 

will be able to produce 22 per cent more steel annually 
than was made in the peak year of World War II. This is 
predicted in the October, 1950, issue of Steel Facts. 

The companies, it is stated, will expand and improve their 
steelmaking facilities, and will raise their total annual capac- 
ity 9.4 million tons in the period between July 1, 1950, and 
the end of 1952. At the latter date, the total annual capacity 
of steelmaking furnaces will be 109,963,000 tons. 

The companies’ plans to go far beyond their present large 
capacity totaling about 100.5 million tons, were disclosed in 
a recent survey by the American Iron and Steel Institute. The 
survey supersedes a similar study as of July 1, 1950. 

The dominance of the United States among the steelmaking 
nations of the world will be extended by these expansion and 
improvement programs, which are the greatest in the history 
of the steel industry. Producing at full capacity at the end 
of 1952, the United States’ annual production will account for 
about 55 per cent of the world output, if other nations con 
tinue to make as much steel as they did last year. 

In order to operate 109,963,000 tons of capacity fully, vast 
tonnages of iron ore will be needed annually for blast furnaces 
and steelmaking furnaces. Well over 100 million tons of coal 
will be required. The required amount of scrap, fuel oil, and 
natural gas will be considerably larger than at present. 

In order to line up the huge supplies of raw materials, much 
long-range planning has been and is being done. New sources 
of supply for manganese and other materials have been found 
Iron-ore reserves have been lined up in Quebec, Labrador, 
South America, and Liberia, while research has been expedited 
coward the economical use of taconites and low-grade ores 
abounding in the Lake Superior regions 

Progress is being made toward the use of taconites. Larger 
amounts of pellets are being used experimentally in blast 
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furnaces. The development of a special jet piercing drill, 
which pierces holes in taconite deposits, promises to hasten 
the cask of mining. 

Other long-range planning has been centered upon the need 
for ore vessels, dock facilities, and the land required for new 
plants 

According co Steel Facts, steelmaking furnaces this year may 
pour about 96,500,000 tons of steel, a record amount, if the 
rate of production in recent months isn’t interrupted by untore 
seen circumstances 

The 1950 output of stcel will be almost 7 million cons higher 
than the best production during the peak year of World War II 
Ir will be almost 19 million tons greater than the total tor 
1949 

The industry's acw record high capacity of more than 100.5 
million tons is greatly aiding the production drive 

From January to August more steel was made this year than 
has ever before been produced in an eight-month period 

More than 63 million tons of ingots and steel for castings 
was the record output of the eight months. That exceeded 
the entire production of any full year prior co 1940. It was 
almost three times the estimated output of Russia in all of 
1949 

At the higi rate of production, only two thirds of a month 
would be required to make all the finished steel which Washing 
ton officials have estimated to be needed for the Korean 
war. Their estimates indicated requirements of about 4 million 
tons 

Thus, with larger capacities than ever before, steel com- 
panies are confident that they can meet the emergencies of the 
future, barring the effect of strikes or other unforeseen set 
backs 

Meanwhile, the production of four major kinds of durable 
consumer goods has been exceeding all past records this year. 
Other types of consumer products are coming very close to 
their highest production levels. The four leaders are dwellings, 
automobiles, refrigerators, and television sets. The auto 
mobile industry by the middle of October turned out as many 
cars and trucks as in all of 1949 when it set a record of 6.2 
million units. The trend in housing is similar, with 839,001 
units started in seven months, 54 per cent more than a year 
earlier, The output of cooking stoves, washing machines 
vacuum Cleaners, and other appliances has been running close 
to records made in 1947 and 1948 

In the firse six months of 1950, before the start of the Korean 
war, the amount of steel shipped to customers of the stecl 
industry established a half-year record at nearly 34.6 million 
tons, largely because of the record high demand for automobiles, 
housing, oil and gas appliances, electrical equipment, and con 
tainers 


Electromagnetic Devices 


RAPHITE is a lubricant and widely used in many forms 
to eliminate friction. Yet, dry graphite powder is em 
ployed to produce friction without wear in the electromag 
netic Clutches and brakes being produced by Eaton Manufac- 
turing Company, Cleveland, Ohio 
The following advantages are claimed for these electromag 
netic clutches and brakes: Insignificant wear, freedom from 
drag, no serious sealing problems, simple remote control, in 
stantancous response to control current, torsional vibrations 
can be absorbed, modulation and accurately repeatable re 
sponse in accordance with excitation, negligible amount of 
input control current compared with output power, automatic 
simple control of output speed or torque, straight-line torque 
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mo TYPICAL AIR-GAP TYPE ELECTROMAGNETIC CLUTCH FOR 


AUTOMOTIVE USE 


characteristics obtained without chatter or other objectionable 
qualities, and constant or variable speed and torque output 
from constant or variable input speed 

These electromagnetic clutches and brakes have applications 
extending into many fields, such as automotive and aircraft; 
paper, textiles, wire, etc.; machine tools; mariae propulsion; 
and home appliances such as washing machines, sewing ma- 
chines, power mowers, and garden tractors é 

There are two basic designs of electromagnetic devices, com 
mon to each of which is a magnet coil and complete magnetic 
ircuit. One type maintains a fixed air gap between the ro 
cating members into which iron and graphite particles are 
frawn magnetically when the current is applied. The other 
type has a variable air gap and is similar to a disk-plate clutch 
in which the icon and graphite particles are magnetically drawn 
between the plates as they are magnetically closed, thereby 
renewing the ‘‘friction linings’’ each time the current is ap 
plied 

In the type with fixed air gap, when the magnet coil ts 
excited, the powdered iron-graphite mixture 1s drawn into the 
tixed space separating the drum and clectromagnetic field 
where it is literally “‘frozen’’ between these surfaces. This 
provides a lubricated load-transmitting bond, the strength of 
which depends upon the value of the exciting current applied 
tothe magnetcoil. By varying the exciting current, any cond 
tion of slip from full lock-up to full release can be obtained 
When the coil is de-energized, the magnetic and lubricating 
particles composing the bond immediately collapse and the 
members rotate freely with no viscous drag or creep induced 
by the mixture. This is due to the lightness of the mixture 
This fixed 
airgap type is usually more desirable for constant slipping, 
modulating, or recarder applications 

In the variable air-gap type one or more plates are clamped 
between the ficld member containing the coil and the shoc 
which completes the magnetic circuit 


which allows it to circulate freely in the air gap 


When the coil is ex 
cated, the shoe is drawn magnetically toward the field, thus 
squeezing the plate or plates between the field member and the 
shoe. As this occurs, particles of powdered iron and graphite 
are trapped on the friction surtaces, thereby automatically 
refacing them cach time the current is applied The variable 
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air-gap type is recommended where smooth clutching or brak- 
ing engagemeat and action are required with maximum capac- 
ity in minimum space 

Reports indicate that exhaustive tests and many field instal 
lations have demonstrated the extremely long life of these elec- 
tromagnetic devices. Usually they have actually improved 
with use and mechanical wear has not been detectable 

A typical case history is that of a fixed air-gap type. This 
unit, driven by a §-hp motor at an input speed of 3100 rpm, was 
first operated on life test in the laboratory, cycling once a 
minute, for 1032 hr. Then, without disassembly for inspec 
tion, it was installed as the cooling tan of a city-delivery car 
After nine months of operation (and still performing perfectly ), 
the clutch was removed for test and examination. Dynamome 
ter tests revealed no change in performance characteristics 
and all parts were found to be in perfect condition. No sign of 
wear or weakness of anv kind was apparant This specific 
example is only one of many test models which have been 
operating satistactorily for long periods of time in various 
types of service and widely different applications 


Oil Pipe Lines 


OTH the mileage and the cubic capacity of the nation's 
network of pipe lines for moving petroleum and its 
products have increased greatly since 1941, Secretary of the 
Interior Oscar L. Chapman said, recently 
Citing a Bureau of Mines survey just published, Secretary 
Chapman pointed out that between May 1, 1941, date of the last 
previous survey, and January 1, 1950, this country’s petroleum 
and petroleum products pipe-line system increased 25,463 miles 
to a total length of 152,814 miles. The mileage added to the 
nation’s pipe-line network in nine years would circle the earth 
at the equator, with 560 miles to spare, it was pointed out 
Total oil pipe-line mileage as of last January | was equivalent to 
more than two thirds of this country's total railroad mileage 
The Inch’ and “Little Inch" lines, buile during World 
War II at Government expense, do not figure in this increase, 
since they were sold and converted to natural-gas service in 
December, 1946 
The records of the 24-in. Big Inch and the 20-in. Little Inch, 
which respectively moved more than 300,000 bbl of crude or! 
and more than 230,000 bbl of gasoline and light oil a day, 
femonstrated to the industry the economy of large-diameter 
pipe lines for long-distance oil movement, the report says 
Noting the increase in the average diameter of crude-oil trank 
lines between surveys from 8.4 to 9.8 in, the report adds thar 
the major oil pipe-line projects built since V-J Day have wused 
large-diameter pipe 
Between Bureau of Mines surveys, the total length of crude 
oil trunk lines 10 in. or more in diameter increased 8748 miles, 
while chat of smaller-diameter lines decreased 2555 miles for a 
net gain of 6193 miles. The largest increase was observed in 
lines 10 in. or more in diameter, the average size of this group 
being 20 in. Texas gained more crude-oil trunk-line mileage 
than any other state—3539 miles—and Kansas suffered the 
greatest loss of such mileage—-918 miles 
An increase of 11,880 miles in refined-product trunk lines more 
than doubled their mileage, the report notes. It observes that 
such lines are operating in 35 states and the District of Co- 
lumbia, and that a new one was being extended into the Pacific 
Northwest at the time the survey was taken 
The report includes tables breaking down pipe-line mileage 
by states, by diameter of pipe, and by products handled, pre- 
senting these data separately for trunk lines and gathering 
lines 
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Crankcase Explosions, by F. V. Cook, Mem. 
ASME, Service Pipe Line Company, Tulsa, 
Okla. 1950 ASME Petroleum Mechanical 
Engineering Conference paper No SO— 
PET-1 (mimeographed ) 


ACCORDING to the paper, crankcase 
explosions result from ignited mixtures 
of vapor and air that ‘ill the spaces be- 
tween the droplets of oily mist in crank- 
cases; piston blow-by is negligible ex 
cept during the compression stroke 
These are the conclusions resulting from 
many tests of Dicsel, gas, and dual-fuel- 
engine crankcases that were made by 
drawing the contents of the crankcase 
from a shielded arca to avoid including 
drops of lubricating oil. All natural-gas 
engines, the crankcases of which were 
vented only to the atmosphere were found 
to contain explosive mixtures. Diesel 
engines contained little or no explosive 
vapors even when not vented) Unvented 
dual-fuel engines that compress air-gas 
mixtures show practically no trace of 
combustible gas in the crankcases when 
burning liquid fuel. After the gas fuel is 
admitted, the crankcase vapors rapidly 
increase iN gas Content to approximately 
the same mixture that is being burned 
By connecting the crankcase to the engine 
air intake and opening a vent in the op 
posite end, this gas-air mixture can ra- 
pidly be displaced with air. These tests, 
performed many times, can lead only to 
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the conclusion that there is sufficient 
blow-by on the compression stroke of 
every engine to place in the crankcase 
the same mixture that is being compressed 
by the piston. No appreciable quantities 
of carbon monoxide or carbon dioxide 
have been found in the crankcases of 
Diesel or gas engines even when the pis 
ton rings were in poor condition 

The following preventive méasures are 
suggested: (1) Maintain a nonexplosive 
mixture in the crankcase; (2) provide 
means of drenching the crankcase with 
carbon dioxide when trouble occurs; (3 
strengthen the crankcase to withstand an 
explosion; (4) remove from the crankcase, 
in so far as possible, all sources of hot sur 
faces; and (5) realize that explosions are 
unavoidable and provide a sufficient 
quantity of explosion valves to relieve 
the pressure without damage to property 
or personnel and to prevent the fire that 
often follows crankcase explosions 


Pipe-Line Compressor Lubrication and 
Maintenance, by O. H. Moore, Tennessee 
Gas Transmission Company, Houston, 
Texas. 1950 ASME Petr: om Mechanica! 


Engineering Conference paper No. 50 

PET.3 (mimeographed 

THE maintenance of lubricating oils in 
the gas-engine compressor 1s receiving 
more attention from the operator, the 
lubricating engineer, and the manufac 
turer of reconditioning equipment than 
ever before. As a result, many of the 
lubricating problems are being solved by 
the exchange of operating data from plant 
to plant and between gas companies. The 
oil companies are sending lubricating 
engineers into the field on routine sched 
ule to assist in a more cfhicient perform 
ance of their lubricating oils These 
engineers have an opportunity of secing 
their oils in use under varying conditions 
and can often go directly to the trouble, 
thereby assisting the operator immensely 

Due to Tennessee's plants being so 
widely separated, written reports arc 
heavily relied upon. Each oil-supply 
company sends a lubricating engineer into 
its respective plants on routine sched- 
ule to pick up oil samples and to discuss 
analysis of previous samples with the 
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operaters. Theee samples are sent in to 
the laboratory for analysis, and copies 
of the results are sent to the station and 
to the Houston office. A general set of 
recommendations is prepared on all 
samples reported on, with these recom- 
mendations being sent to the Houston 
office 

The company has followed the practice 
of trying to maintain the crankcase oils 
in as new Condition as possible. Many of 
the plants are still using the initial 
charge of oil. Additional oil, of course, 
has had to be added to the crankcases, but 
there hasn't been a general changing of 
oil. This period of operation is of 
course short in comparison to other gas 
companies and other batches of oil, as the 
operation covers only a period of five 
years to date 


A Review of the Factors to Be Considered 
in the Selection and Maintenance of 
Diesel-Engine Lubricating Oils, by E 
4. Rawlias, The Cooper-Bessemer Corpora- 
uion, Mount Vernon, Ohio. 1950 ASME 
Petroleum Mechanical Engineering Confer- 
ence paper Ni 50 ET- 1 2( mimec- 


graphed 


INFORMATION relative to the prop 
-rtics of different types of lubricating oils 
is presented so that selection of Diese! 
engine lubricants can be made with rea 
sonable assurance of predicting the per 
formance of the oil selected 

The various crudes and their refining 
methods, blending and compounding, 
engine type, service, condition and main 
tenance, lubricating-oil type, operating 
temperature, filtration and maintenance, 
and kind of fue! used, are all factors thar 
must be considered in making this selec 
tion 

In the interest of improved Diesel per 
formance, reduced maintenance costs, and 
the following sugges 
Use only those oils 


engine life, 
trons are made l 
that are fortified to combat the heat and 
deposits common to all Diesel engines, 
2) selece oils that will keep your engine 
clean such as detergent oils; (3) select 
with a high viscosity index for low 


long 


oil consumption and greater stability, or 
if the characteristics of the naphthenic 
base otls are indicated, select the highest 
viscosity-index oils that the naphtheni 
base stock will provide, (4) select oils 
compounded of high-grade stocks and 
low carbon content; (5) select oils of the 
proper viscosity for Diesel-engine service 

SAE-40 oils have 
generally, the most satisfactory for heavy 
select oils in the Supple 


been found to be, 


duty service, (6 
ment 1 or Supplement 2 class for engines 
using high-sulphur tucls or making an 


amount of dirt; select 


exeessive 


of heavier viscositics, high viscosity 
index, higher additive concentration, and 
highest quality for high-output engines— 
the higher heats and heavier loads require 
oils with heavier body and greater forti- 
fication; (8) increase operating tempera- 
tures, thereby giving the detergents an 
opportunity to operate efficiently and 
reducing the chance of contamination by 
water condensate—a temperature of 170 
to 190 F is regarded safe for modern lu- 
bricating oils; (9) provide adequate filter- 
ing for the oil—full flow filtering is the 
best but a well-designed bleeder or by- 
pass filter system will provide good 
filtering; (10) use only the oil selected, 
do not mix with other oils, and be sure 
that it fits the engine and service—take 
care of it, and good performance and long 
life can be expected 


Lubrication of Refinery Equipment, by 
Frank M. Leverett, Mem. ASME, The Texas 
Company, Port Arthur, Texas. 1950 ASME 
Petroleum Mechanical Engineering Confer- 
ence paper No. S5O0—PET-13 (mimeo- 
graphed 


THE equipment requiring lubrication 
in a large refinery ranges from such deli 
cate mechanisms as instruments for in- 
dicating and recording pressures, tem- 
peratures, rates of flow, etc., to that of 
steam locomotives, large turbogenerators, 
earth-moving cquipment, etc., and in- 
cludes such machinery as pumps, compres 
sors, blowers, steam engines, gas engines, 
steam turbines, cranes, clevators, con- 
veyers, automotive equipment, machine 
shop equipment, and the like 

Careful attention is given whengver 
refinery equipment is put into operation, 
to the recommendations of the manu- 
facturer or that equipment for its lubrica 
tion. These recommendations in so far as 
they cover the kind of lubricant desired, 
its viscosity Of Consistency, frequency 
and amount of lubricant used, and method 
of application are strictly adhered to 
It is, of course, one of the important 
functions of a manufacturer of lubricants 
to work closely with all manufacturers to 
the end that the lubricants furnished and 
recommendations for lubricatigda made 
are not only adequate and satisfactory in 
the equipment but also acceptable and 
approved by the manufacturer. Many 
occastons arise whereby it ts not possible 
to make a satisfactory recommendation 
for lubrication until the full operating 
conditions have been determined, so that 
the lubricant instructions of the manu 
facturer must of necessity be very general, 
or for average conditions. These gen- 
eral instructions should then be used as 
a guide to the final selection 
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Refinery Lubrication—A Management 
Problem, by L. F. Jahnke, Socony-Vacuum 
Oil Company, Inc., New York, N. Y 
1950 ASME Petroleum Mechanical Engi- 
neering Conference paper No. 50—PET-7 
(mimeographed ) 


TO stay competitive in costs, a re- 
finery management cannot stop with the 
solution of major problems; it must also 
give attention to numerous lesser items 
Lubrication is one of these on which the 
solution is not always obvious 

To aid in an analysis of this problem, 
ten significant factors are listed. It 1s 
suggested that a check of these ten points 
against current operating practice will 
permit any refinery management to weigh 
their present lubrication efficiency and 
estimate the possible savings of better 
practices. A pattern for an orderly at- 
tack on the problem is then presented 

The ten preliminary checks are as 
follows: (1) Do you have the smallest 
practical number of different lubricants in 
use? (2) Do you use the minimum 
amount of grease and oil? (3) Are the 
right lubricants in use at every point? 
(4) Do you find posted charts of recom- 
mended lubricants and practices? (5) 
Is there a system of adequate education 
of all those who have any responsibility 
for lubrication? 6) Is there a well- 
organized central storehouse of lubricants 
together with good local storage facili- 
tics? (7) Are there well-planned records 
of consumption, application, and oil 
changes? (8) Are dirt and contamination 
prevented from entering lubricants and 
bearings? (9) Are there few or no evi- 
dences of wear and trouble resulting from 
faulty lubrication? (10) Is there a soundly 
organized plan for control of lubrica 
tion? 


The Bassinger Rotary Percussion Drill, 
by Robinson Brown, Southwest Research 
Institute, San Antonio, Texas. 1950 ASME 
Petroleum Mechanical Engineering Confer- 
ence paper No. 50—PET-15 (mimeo- 
graphed) 


THE need for a tool which would add 
to rotary drilling equipment a cable tool 
or percussive action has been recognized 
fora longtime. It is well known that the 
hammering action of cable tools holds an 
advantage over a straight rotary action in 
the very hard and friable formations 
The natural trend of thought of men ac 
quainted with both types of drilling has 
been to combine the percussive action of 
cable tools with rotary equipment, thus 
retaining the inherent advantages of con 
tinuous rotation and fluid circulation and 
adding the impact action of cable tools 
This paper presents some of the history of 
rotary-percussion development, a discus 
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LATEST TYPE OF BASSINGER DRILL 


sion of the Bassinger drill, and a compari- 
son of results obtained with this drill 
against Conventional rotary drilling 

The latest development of the Bassinger 
drill is one in which the strokes per 
minute have been increased from an 
average of 225 to an average of 800 

The essential parts are a ram spring, 
control sleeve, control spring, control- 
sleeve guide, valve seat, hammer spring 
mandrel, hammer return spring, lower 
spring seat, case, hammer, anvil, anvil 
splines, and bit 

In operation when cirdulation is started, 
the control sleeve, which had been in its 
uppermost position with its top resting 
on the lower face of the ram spring, is 
forced down carrying the hammer down 
with it. When the control sleeve reaches 
its stop in the control-sleeve guide, its 
downward movement is arrested and the 
hammer continues down, opening the 
valve and allowing exhaust of the drilling 
fluid. As soon as exhaust begins, the 
control sleeve returns to its uppermost 
position against the ram spring; and the 
hammer rcbounds off the anvil, which 
rebound, plus the force of the hammer re 
turn spring, accelerates the hammer up 
ward to again seat the valve. When the 
valve seats in the lower end of the control 
sleeve, overtravel is provided for, in that 
the ram spring will be compressed. This 
compression of the ram spring serves not 
only to provide for overtravel but also to 
store energy which is recovered in the 
form of increased hammer velocity on the 
next stroke 

This tiew design includes a central! 
opening through the hammer and spring 
mandrel, thus allowing fluid passage 
through these parts as well as around 
them to reduce resistance to travel of the 
hammer through the fluid. This change, 
plus the addition of a ram spring and the 
seating of the upper end of the spring 
mandrel on the lower end of the contro! 
sleeve, accounts for the increased cycling 
rate hercin mentioned 


Instruments for Pipe-Line Pressure- 
Surge Studies, by F. O. Stivers, Jun 
ASME, Humble Pipe Line Company, 
Houston, Texas. 1950 ASME Petroleum 
Mechanical Engineering Conference paper 
No. 50—PET-2 (mimeograpaed) 


BECAUSE of the shortcomings of 
mechanical gages, most pipe-line surge 
pressure studies now being undertaken 
are using electrical instruments of some 
kind 

The most common type of instrumenta- 
tion for measuring transicnt pressures 
usually consists of two primary units; 
first, is the pickup or transmitter which 
converts a pressure change into some 
measurable electrical variable such as 
resistance, potential, or capacitance and 
sends out a signal as a change in poten- 
tial; and second, the receiver which 
accepts the transmitted signal and pro- 
duces a written record 

The pickup or pressure transducer, 
although partially mechanical in its 
use of a diaphragm or expanding tube, 
is designed to have a high natural fre- 
quency and minimum hysteresis and 
inertia. Many of the transducers now 
commercially available are not self- 
generating and therefore require an 
outside source of power which is changed 
or modulated by the transducer to pro- 
vide a signal. This power supply and 
transducer are not often located physical 
ly at the same point. However, the 
two pieces of equipment may be con 
sidered electrically as making up the 
transmitting unit 

Since the electrical output or signal 
from the pickup is usually too low for 
direct feed into a recording instrument, 
it is necessary that an amplifier be 
provided. The function of this instru- 
ment depends primarily upon the require- 
ments of the recorder and can thus be 
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considered a part of the receiver-recorder 
unit. The recorder receives the amplified 
signal from the pickup or transmitting 
unit and produces a trace on a chart ot 
Sensitive paper or film 

It is not probable that there is one 
combination of pickup and recorder 
suitable for all pipe-line pressure-surge 
problems, although certain combinations 
do offer greater flexibility of application 
and range of usefulness than others 


Oil Industry Gaskets, by H. H. Dunkle, 
Jun. ASME, Johns-Manville Sales Corpora: 
tion, New York, N. Y. 1950 ASME 
Petroleum Mechanical Engincering Confer- 
ence paper No. $0—PET-6 (mimeo 
graphed) 


THE oil industry has been the most 
important factor responsible for the 
development and growth of the metallic- 
gasket industry. This was one of the 
first to require the use of innumerable 
joints that could be easily disassembled 
in lines and vessels handling a wide range 
of pressures and temperatures. In the 
last few years, the pressure limits have 
been extended to include a range from a 
full vacuum to 30,000 psi, and the tem 
perature limits range from 320 F below 
zero to nearly 2000 F 

In spite of the range of temperatures 
and pressures that must be held and the 
wide variation in the equipment to be 
sealed, relatively few of the available 
materials and styles of gaskets are in 
general usage in the oil industry. Any 
discussion of gaskets can be confined to 
six basic styles. This paper outlines the 
merits and limitations of cach of these 
gaskets and points out various features of 
installation technique or closure design 
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that may have an effect upon cheir per- 
formance 

Nonmetallic gaskets such as those cut 
from sheet packing and similar relatively 
soft materials may be readily seated or 
sealed in the flanged joints normally 
used throughout the oil industry. How- 
ever, metallic gaskets, being fabricated 
from hard materials, are much more dif- 
ficult to seal, and a brief review of the 
problems of gasket design will help to 
explain the relative merits and limita 
tions of the different types 


Steam and Power Plant Economy and 
Capability at Louisiana Station, by R 
J. Robertson, Mem. ASME, and W. B 
Gurney, Mem. ASME, Gulf States Utilities 
Company, Lake Charles, La. 1950 ASME 
Petroleum Mechanical Engincering Confer 
ence paper No. $0—PET-8 (mimeo 
graphed 


THE year 1950 marks che 20th anni 
versary of the first delivery of steam and 
by-product electricity by Gulf States 
Utilities Company to the Esso Standard 
Oil Company Refinery at Baton Rouge, 
La. In 1929 the cefinery experienced 
the need for additional steam and power 
together with the problem of disposing 
of nonmerchantable waste fucls. Suc- 
cessful negotiations were made between 
the refinery and the company and a long 
term contract was signed. Land was 
purchased adjacent to the refinery, a 
power plant was designed, constructed, 
and placed in operation in the record 
time of six months after contract sign 
ing. In 1938 the Ethyl Corporation 
was added as another stcam-clectric 
customer, Through these past 20 years 
the industrial and domestic need for 


The production of electric power by 
turbines using high-pressure steam, then 
exhausting it at low pressure to supply 
steam for heating and process require- 
ments, is a major method being used 
more and more to obtain the maximum 
utilization of the heat and energy in 
fuels. Since 1930 the Louisiana Station 
has not only used this process of pro- 
ducing so-called by-product electric en- 
ergy, but has also conserved some fuel 
due to success/u! burning of waste fuels 
that would ordinarily need to be replaced 
with conventional premium fuels such 
as fuel oil and natural gas 

The Louisiana Station has had to 
solve numerous problems during its 
business of producing electricity and 
steam ecc The most critical 
of these we: - the disposal of waste fuels, 
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the generation of steam with high make 
up treated river water, and heat im 
provements 


Allowable Loads on an Unsupported 
Casing Column Under Action of 
Horizontal Wave Forces and Vertical 
Wellhead Loading, by J. A. Reed, Il 
and H. H. Meredith, Jr., Mem. ASME 
Humble Oil and Refining Company, Hous 
ton, Texas. 1950 ASME Petroleum Me 
chanical Engineering Conference paper N« 
50—PET-5 (mimeographed) 


THE completion of offshore oil and 
gas wells with conventional wellheads 
poses the problem of an unstable casing 
column. This paper presents a method 
for determining the allowed wellhead 
loading for such a column. A casing 
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" : power in the area served by Gulf States 
Utilities Company have made it necessary 
; to increase Louisiana Station capacity 
4 from 45,000 kw to 210,000 kw. At the 
same time, boiler capacity has been in- 
creased from 1,400,000 Ib per hr to 
4,350,000 Ib per hr. Present contracts 
with Esso Standard and Ethyl alone ac 
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count for 120,000 kw and 1,880,000 Ib | 
per he of 135 psi 438 F, process-stcam ef | 
demand on the station 
The power station is composed of two etree” 
sections. The first or original 600-psi sec = 
kw for maximum process-steam demand 
q The second or new 900-psi section 
h contains two 900-lb 900 F independent | T 
power-generating unit systems cach 
having a name-plate rating of 40,000 uf 83 
} kw and a maximum capability of $0,000 ——4 
! kw. These units have no evaporators, a 1 = 
but receive make-up water from the con 
densing units in the 600-Ib section TYPICAL COMPLETED OFFSHORE OIL OR GAS WELL 
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program is described and used in com 
putations throughout the range of the 
investigation for normal water depths 
from 30 to 60 ft Consideration is 
made of the horizontal forces acting on 
a round vertical column induced by the 
maximum probable breaking wave to be 
expected ander hurricane conditions in 
the Gulf of Mexico at the design water 
depth with allowances for storm tide 
The evaluation of these wave forces is 
discussed in the light of various theories 
which have been proposed. 

A graphical method is shown for the 
determination of the stresses and de- 
tlections induced in a casing column by 
the wave-force distribution computed 
from the theories accepted 


The Bureau of Mines Gas-Synthesis 
Demonstration Plant at Louisiana, 
Mo., by R. G. Dressler and J. R. Bircher, 
Bureau of Mines, Louisiana, Mo. 1950 
ASME Petroleum Mechanical Engineering 
Conference paper No. S0—PET-9 (mimeo- 
graphed) 


AT Louisiana, Mo., the Bureau of 
Mines has completed two demonstration 
plants employing different processes for 
onverting coal into synthetic liquid 
fuels. Both were designed and erected 
under the authorization of Public Law 
290 (78th Congress, April 5, 1944), 
which, as amended, provides for an 8 
year research and development program 
mm the production of synthetic liquid 
fuels from coal, oil shales, and agricul- 
rural products 

The frst installation at Loutsiana, 
the Coal-Hydrogenation Demonstration 
Plant, was discussed in a paper presented 
before the 1949 ASME Petroleum Divi- 
sion Conference at Oklahoma City, 
Okla. [ct employs the direct hydro 
genation or Bergius-1.G. Farben process 
with certain modifications and engineer 
ing improvements 

The Gas-Synthesis Demonstration 
*Jant, completed this year, will gasify 
yulverized coal with oxygen and super- 
veated steam and then convert the 
esulting synthesis gas--a mixture of 
carbon monoxide and hydrogen—to 
liquid fuels by a modified Fischer 
Tropsch process 

This paper is concerned with the 
Bureau of Mines Gas-Synthesis Demon 
stration Plant. Each plant unit and 
process to be employed is described. 
In a series of brief discussions, attention 
is directed to the several new engineering 
ind process features which are incor- 
porated into the plane 

The capacity of the Gas-Synthesis 
Demonstration Plant is 80 to 100 bbl 
per day of hydrocarbon product. The 
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THE PRINCIPAL OPERATIONS OF THE GASSYNTHBSIS DEMON 


STRATION PLANT 


anticipated daily production of liquid- 
hydrocarbon products will include 55 
to 60 bbl of gasoline, 10 to 12 bbl of 
Diesel oil, and approximately 12 bbl 
of heavy oils and waxes suitable for 
cracking stock. These proportions may 
be changed appreciably, however, by 
changing synthesis operating variables 
of temperature, pressure, space velocity, 
hydrogen:carbon-menoxide ratio, re 
cycle rates, and type of catalyst 


Operating Experience With the Coal- 

ydrogenation Demonstration Plant, 

by C. C. Chaffee and E. A. Clarke, Bureau 

of Mines, Louistana, Mo. 1950 ASME 

Petroleum Me:hanical Engineering Confer 

ence paper No. 5O0—PET-10 (mimeo- 
graphed 


THE 200 to 300-bbl per day capac 
ity Coal-Hydrogenation Demonstration 
Plant at Louisiana, Mo., has completed 
five runs during its first year of testing 
and operation 

The first was a vapor-phase run at 
10,000 psi to hydrogenate petroleum 
and lignite-tar oil distillates to high 
quality Diesel fuel and motor gasoline 
After the vapor-phase run it was con- 
sidered advisable to reweld all ?/s-in 
nozzles on the high-pressure piping, 
which required an extended shutdown to 
complete. Four runs have been made 
on the liquid-phase unit, the first being 
a 2-month exploratory tar-oil run to 
test the performance of equipment and 
instrumentation. This run was followed 
by a second long shutdown in which 
more than 50 important process and 
equipment changes were incorporated in 
the plant. Three runs have followed, 
in which substantial improvement in 
operation was attained and severa! hun- 


dred tons of coal were hydrogenated 
However, troubles with injection putnps 
and instruments, particularly those meas- 
uring temperature, persisted and caused 
carly termination of the first two runs 
Further changes in pumping equipment 
and instrumentation, along with im- 
provements in paste preparation and 
solids removal from heavy recycle oils, 
are making possible longer runs for the 
production of synthetic fuels for use in a 
military fuel-testing program 


Preparation of Synthetic-Fuel Cost Es- 
timates by the Coal-to-Oil Demon- 
stration Branch, by L. C. Skinner, Bureau 
of Mines, Louisiana, Mo. 1950 ASME 
Petroleum Mechanical Engineering Confer- 
ence paper No. 50—-PET-11 (mimeo- 
graphed) 


THE widespread interest in the cost 
stimates made by this branch makes 
ic timely to relate the reasons for making 
the estimates, the .methods used, and 
some of the results achieved. Estimat- 
ing 1s an important function of any engi- 
neering organization. Any group doing 
development work in a free-enterprise 
nation such as this must be interested in 
costs and cost estimates because an 
uneconomical process has little chance 
of lasting success 

The economic horizon for synthetic 
fuels is more distant than the majority 
of industrial assignments requiring evalua- 
tion on the basis of the immediate con- 
ditions. There is no better yardstick 
for determining the relative merits of 
the numerous existing processes for 
making synthetic fuels, as well as the 
many improvements continually being 
developed, than the cost of production 

The method of preparing cost estimates 
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for synthetic-fuel plants is described in 


detail, cach step is explained, and 
examples are included to illustrate. Cost 
elements discussed consist of major 


process equipment, foundations, struc- 
tures, buildings, piping, electrical, in 
struments, insulation, and painting, as 
well as the indirect and administrative 
costs. Sections are included on operat- 
ing-cost calculation and off-site facilities, 
such ax housing, transportation, and the 
like 


Corrosion in Amine Gas Treating 
Plants, by F. C. Riesenfeld and C. L 
Blohm, The Fluor Corporation, Led., Los 
Angcies, Calif. 1950 ASME Petroleum 
Mechanical Engineering Conference paper 
No. 50—PET-16 (mimeographed 


THERE are two general means of 
successfully attacking the problem of 
corrosion of carbon-steel equipment in 
amine-gas-treating plants. One of these 
approaches consists of adopting certain 
process adjustments and operating pre- 
cautions. Among these, solution tem 
perature in the hottest pass of the heat 
exchangers, degree of saturation of the 
solution, and climination of 
of oxygen have been found to be most 
important in glycol-amine plants. By 
adjusting these factors properly, cor 
rosion of heat exchangers, which is most 
commonly observed in such plants, can 
be reduced materially. In aqueous amine 
systems, the reboiler temperature and the 
presence of oxygen and oxidation prod 
ucts in the solution appear to be the 
prime causes for corrosion of carbon 
steel equipment, especially reboilers, 
stills, and solution exchangers. By 
maintaining the proper reboiler tem- 
perature and preventing 
tamination of the solution, corrosion has 
apparently been controlled to an ap 
preciable extent. Neutralization of cor 
rosive contaminants and reactivation of 
inactivated amine by the addition of 
strong inorganic bases and steam dis 
tillation have also been reported to be 
beneficial. No evidence is 
available as to the effectiveness of cor 
rosion-inhibiting agents. It should be 
pointed out that, although the presence 
of oxygen and oxidation products un- 
labora- 
tory experiments and field experience 


sources 


oxygen con 


conclusive 


doubtedly aggravates corrosion, 


have shown that corrosion can be ob 
tained in oxygen-free systems, provided 
other factors conducive to corrosion are 
present. Stress-relieving of all major 
vessels is also indicated by experience 
to be desirable. Although some benefir 
will be derived from these measures, in 
general they will be accompanied by cer 


TYPICAL FLOW DIAGRAM OF AMINE GAS 
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tain sacrifices in process efficiency or in- 
crease in Operating expense 

The other approach which appears to 
offer the greatest benefit is the use of 
corrosion-resistant materials in areas 
subject to excessive attack. The ex- 
periments reported in this paper indicate 
that aluminum 3S and 4-6 Cr-'/, Mo stcel 
are suitable materials for use in heat 
exchangers in glycol-amine plants, while 
304 and 316 stainless steel, Monel, 
Inconel, and Carpenter 20 steel have 
shown good resistance to corrosion in 
aqucous amine systems operating at 
various conditions. The use of alloys 
will effectively reduce corrosive failure 
in most cases while permitting main- 
tenance of plant operation at optimum 
conditions. However, it should be 
pointed out that in certain existing in- 
stallations it may not be at all feasible 
to make suitable process adjustments in 
accordance with the first approach just 
mentioned, in which case the use of cor- 
rosion-resistant materials is almost man- 
datory 

In the design of new plants, every 
consideration should be taken of proper 
adjustment of process variables to give 
optimum corrosion protection; but again, 
the use of alloys should be included in 
balancing an economic evaluation and 
process efficiency against investment and 
operating costs 

Finally, it should be poieted out that 
most of the experimental work described 
in this presentation has been confined to 
systems employing glycol-amine solu- 
tions of relatively low water content, 
and that conclusions advanced in regard 
to the use of materials such as aluminum 
and 4-6 Cr-'/; Mo steel should not be 
assumed to apply to aqueous amine 
systems without due precaution. 
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Vector Meter, by Orto Jensen and C. R 
Crewson, I.T.E. Circuit Breaker Company, 
Philadelphia, Pa. 1950 ASME Industrial 
Instruments and Regulators Division-In- 
strument Society of America Meeting paper 
No. $0—IIR-$S (mimeographed 
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THE vector meter consists of a moving- 
coil-type d-c millivolemeter connected in 
series with the contacts of a small single- 
phase mechanical rectifier. These con- 
tacts are opened and closed in synchro- 
nism with the frequency of the circuit to 
be measured by means of an eccentric, 
driven by a synchronous motor employ- 
ing a shaded-pole starting field and a 


double-pole synchronous field. Con- 
tacts are made of 24K gold. The 
contact resistance is so high while 


the contact is opened and so low 
while the contact is closed that chis 
resistance can be neglected in so far as the 
accuracy of the instrument is concerned. 

The meter can be used as a direct- 
reading instrument indicating a-c volts; 
a d-c voltmeter or ammeter; ctc. 


ASME Transactions for 
November, 1950 


THE November, 1950, issue of the 
Transactions of the ASME (available at 
$1 per copy to ASME members; $1.50 to 
nonmembers) contains the following: 


TECHNICAL PAPERS 

Optimum Tube Size for Shell-and-Tube- 
Type Heat Exchangers, by F.D. Cardwell. 
(50—S-6) 

Loss Coefficients for Abrupt Changes in 
Flow Cross Section With Low Reynolds 
Number Flow in Single and Muluple- 
Tube Systems, by W. M. Kays. (50- 

Heat-Transfer and Flow-Friction Char- 
acteristics of Some Compact Heat-Ex- 
changer Surfaces, by W. M. Kays and A. 
L. London. 

Part I, Test System and Procedure 

Part II, Design Data for Thirteen Sur 
faces. (49--A-95) 

Calibrations of Six Beth-Flow Meters 
at Alden Hydraulic Laboratory, Wor- 
cester Polytechnic Institute, by L. J. 
Hooper. (49—-A-38) 

Latest Technique for Quick Starts on 
Large Turbines and Boilers, by J. C. 
Falkner, D. W. Napier, and C. W. Kell- 
stedt. (50—S-1) 

Sealing of High-Pressure Steam Safety 
Valves, by R. E. Adams and J. L. Corco- 
ran. (50—S-24 

New Method for Bulk-Modulus Deter- 
miaations, by S$. L. Kerr, L. H. Kessler, 
and M. B. Gamet. (50—SA-32) 

Measurement of Femperatures in High- 
Velocity Steam, by J. W. Murdock and 


E. F. Fiock. (50—S-36 
Relay Servomechanisms, by T. A. 
Rogers and W. C. Hurty. (50—S-13) 


Cable-Pulley Friction, by W. E. Schorr 


($0—S-17) 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Cam-Follower Systems 


BY Partie Barkan! 


This paper? was particularly interest- 
ing to us since, currently, we are con- 
ducting an investigation of the dynamics 
of valve linkage and springs on inter- 
nal-combustion engines. The dynamics 
of the linear oscillator, such as a cam 
follower, have been treated in some de- 
tail in many texts on mechanics.* Thus 
it is surprising that cam designers have 
neglected consideration of this important 
phase of the work for so long. 

It is not difficult to demonstrate mathe- 
matically the phenomenon of resonance, 
and arrive at conclusions as to what con- 
stitutes good cam design. 

Starting with the differential equa- 
tion for a linear oscillator under the 
action of an arbitrary driving force 


ax 
5 
M +6 +K-x = Fr) 


The solution for this equation may be 
put into the form 


cos (w,f — a) 


2 


ye’ 
where 


a = phase angle 
6 = damping factor 
R = resultant dynamic force 
F(t) = external driving force 
F, = amplitude of math harmonic of 
harmonic analysis of F(t) 
K = system clasticity 
M = effective mass of cam-follower 


*) + 


system from equilibrium 
position 

x = deflection of cam-follower sys- 
tem 


‘Research Assistant, The Pennsylvania 
State College, School of Engineering, State 
College, Pa. 

***Tests on Dynamic Res: 
lower Systems,” by D 


mse of Cam-Fol- 
Mitchell, Ma- 


cuanicaL vol. 72, June, 1950, 
pp. 467-471. 

§**Mechanics,"" by J. C. Slater and N. H. 
Frank, McGraw-Hill Book Company, Inc., 
New York, N. Y., vol. 1, 1947. 


#) = natural frequency of system, 


radians per sec = Vix 


«, = frequency of sth harmonic, 
radians per sec 


Examination of the equation shows that 
resonance occurs at speeds which are 
multiples of the natural frequency of the 
system. With small 6, the value under 
the square-root sign becomes very small 
when w) = o,; consequently, the con- 
tribution to the complete solution of that 
member which is in resonance is by far 
the largest. With a given cam-follower 
system, the magnitude of the response at 
resonance will depend primarily upon 
the magnitude of the component F,. 
By performing a harmonic analysis of 
the forces acting on the system, it is 
possible to predict the response with a 
given cam operating at a given speed. 
The principal force acting on the system 
is the acceleration force. Therefore, 
a harmonic analysis of the acceleration 
forces produced by a given cam design 
will give an indication of the perform- 
ance to be expected. 

In general, any periodic function, pro- 
vided that it contains no more than a 
finite number of discontinuities, has a 
convergent Fourier serics which repre- 
sents it. However, the number and ex- 
tent of the discontinuities have an im- 
portant bearing on the rapidity of the 
convergence, i.¢., the rate at which the 
harmonics approach zero as m becomes 
large. If a function itself has discon- 
tinuities, the coefficients will decrease 
in general as 1/n, whereas, if discontinui- 
ties do not exist in the function itself, 
but only in its first derivative, the coef- 
ficients will fall off approximately as 
1/n?.* 

Examination of the three acceleration 
forms considered in this paper shows that 
only the cycloidal is completely con- 
tinuous. It is stated that the cam 
follower system used has a natural fre- 
quency of 162.5 cycles per sec (9750 


‘*'Theory of Approximation," by D. Jack- 
son, American Society Colloquium Publica- 
tions, vol. 11, 1930, p. 123. 
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cycles per min). Art a cam speed of 140 
tpm, resonance occurs with the harmonic 
9750/140 = 70th harmonic. 

Therefore, we would anticipate that 
the resonant response of the system 
to the cycloidal cam profile would be in 
the order of '/ of the response to the 
other two profiles at this speed. 

From the considerations of conver- 
gence, it also may be concluded that the 
natural frequency of the cam follower 
should be as high as possible, so that 
resonance, in a given speed range, oc 
curs only with the higher number and, 
consequently, smaller amplitude har- 
monics. Obviously, by using the ac 
celeration form with a rapidly converg 
ing harmonic analysis, we can afford to 
allow resonance with lower number 
harmonics, and thus have less rigid re 
quirements on the natural frequency of 
the system. 

In general the criteria of a successful 
cam profile are that its acceleration curve 
be continuous, the rate of change of ac 
celeration be small, and also the de 
rivatives of the acceleration curve be 
continuous. This latter condition is 
greatly limited in practice by the ac- 
curacy to which cam profiles may be 
produced. 

With these general criteria, it is pos- 
sible to design a cam by numerical 
integration, when necessary, without 
recourse to specific equations. 


Comment By Joun A 


A cam-follower system similar to the 
one on which the author conducted his 
tests was studied analytically. The 
results of this analysis predict very 
closely the measured data shown in 
Figs. 4, 6(4), and 6(6) of che paper. The 
use to which the author puts the word 
‘theoretical’ is, therefore, questiona- 
ble, since the inclusion of follower stiff- 
ness and mass in a theoretical analysis 
does yield results which check the meas- 
ured values. As a matter of fact, it is 
surprising and comforting to observe 
that the inaccuracies in cam contour and 

* Professor of Mechanical Engineering, 
Massachusetts Institute of Technology, Cam- 
bridge, Mass. Mem. ASME 

* Ao Analysis of the Dynamic Forces in a 
Cam-Driven System,"’ by J. A. Hrones, Trans 
ASME, vol. 70, 1948, pp. 473-482. 
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backlash in the actual system caused 
little deviation from the analytical pre- 
dictions 

This paper represents a real contribu 
tion and indicates the increased index 
ing speeds which are possible when at- 
tention is paid to the dynamic behavior 
of the system under consideration in the 
design stages 


Comment sy Crait O. Rays 


Some 25 years ago the writer spent con- 
siderable time on the problem of a fast 
running cam, with a small angle of rise, 
for an experimental machine. Parabolic 
and harmonic cams had been tried, but 
they simply could not be kept in contact 
with the cam roll. Undoubtedly, this 
was duc to the sudden accelerations, 
which had to reach their full amount 
during the deformation period of the 
matcrial. 

A cycloid cam, however, performed in a 
very satisfactory way, under extremely 
hard conditions, oscilloscope observa- 
tions showing that contact between the 
cam and the roll was unbroken. There 
could be no doube that the extra stcep 
ness of the cam profile was negligible, as 
compared with the advantage gained by 
increasing acceleration gradually in- 
stead of the positive blow which must 
be given by the other types 

Not only does the cycloidal cam have 
gradually changing acceleration (and 
therefore force), but there seems reason 
to believe that it is of about the optimum 
shape for the moving of a mass against its 
inertial resistance 

Suppose a cycloid curve to hang, ver 
tex down, from its ends (like the catenary 
for a hanging chain), and let a particle, 
under the action of gravity, start from 
one end, sweep down to the vertex and 
then on up to the other end. The pro 
jection of its motion on the horizontal 
line joining the ends is the motion pro 
duced by a cycloid cam. As it is known 
that the particle gets from the end to the 
vertex in the minimum time (Brachisto 
crone or curve of quickest descent), it 
would seem reasonable to suppose that 
the inertial resistances to be over 
come are less severe than with any 
other path 

The author's equation for the cycloid 
cam can be put into the shape 


Displacement x = gt — sin qt 
with the derivatives 

Velocity = = cos gt 

Acceleration = de dt = rq? sin gt 


where g = angular velocity of the cvcloid 


*Mechanical Engineer, Standard De 
— Company, Elizabeth, N. J. Mem 
ASME 


generating circle, r = its radius, and ¢ = 
time. From these equations, it can be 
shown readily that the motion of the 
particle mentioned is that of a point on 
the circumference of a generating circle 
rolling with an angular velocity of 
vVg/r radians per sec. This would 
give the author's cam an rpm of 65 
Higher speeds for it, of course, would 
correspond with gravitational fields with 
g > 32.2 

Ir is noted that che author: finds ex- 
treme accuracy of machining to be neces- 
sary. This agrees with the writer's ex- 
perience just cited, in which a special 
measuring device, attached to a milling 
machine, had to be used. From the 
noncycloidal cams, it was obvious that 
great vibrations were taking place 
It is instructive to observe from the 
vuthor’s experiments, how great these 
vibrations actually can be, and that they 
do not die our until the dwell period is 
reached. He is to be congratulated on 
having obtained some very interesting 
and valuable data 


Comment sy G. I. Tatsourper® 


It is gravifying to note that for some 
time real efforts have been made to ob- 
tain a better understanding of the vari- 
ous factors influencing the motion of 
cam-driven mechanisms. The impor- 
tance of the type of cam profile, mass, 
elasticity, dry, and viscous friction of 
cam-follower systems is now recognized 
and well on its way to lead to a better 
and more efficient cam design. Hence 
any analysis and laboratory tests, such 
as the present paper describes, throwing 
some light on the behavior of cam and 
follower systems are indeed a valua- 
ble contribution to this field of en- 
gineering 

Referring to the author's test ap- 
paratus: the use of a substantial flywheel 
on the driving camshaft is important be- 
cause with such a reservoir of energy, 
fluctuations in the angular speed of the 
cam should be definitely minimized and 
probably nullified 

As a complement of Fig. 1 of the paper, 
a diagram showing the mounting of the 
sliding and swinging followers and the 
location of the strain gages should have 
been included in the paper. 

The use of electric strain gages to 
measure the forces exerted on the fol- 
lower appears to be satisfactory, but does 
not the electrical network introduce some 
characteristics of its own in the recorded 
output? In addition, the recording arm 
of the Brush oscillograph may be sub- 
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jected to mechanical vibrations causing 
overthrows. Ir is also felt that the 
displacement output under different 
speeds should have been recorded and 
compared with the input to the follower 
A tabulated follower input for every 
degree of rotation of the cam and for 
each of the three types of motions may 
have been of value. 

From our experience with internal 
groove plate cams, we have come t 
recognize the importance of the clear 
ance between roller and cam track. Ir 
the writer's opinion a variation ot 
in. does affect the follower out 
put motion, and it would be of in 
terest to test further influence of this 
variation 

While much research work remains to 
be done on this interesting and important 
phase of machine design, the findings of 
the author, which are the results of 
actual tests, indicate definitely that the 
peak and oscillatory forces produced in a 
cam-follower system of given mass, 
elasticity, and damping are entirely dif 
ferent from the calculated theoretical 
values 

This paper should do much to dispel 
the erroneous impression that the peak 
acceleration is more important than the 
rate of change in acceleration, one of the 
controlling factors in good cam design 


AutHor’s Closure 


The discussion of this paper shows a 
continuing and increasing interest in the 
field of cam dynamics, an intrest which 
was largely confined to kinematics until 
fairly recently 

Mr. Barkan’s method of analysis is an 
interesting aspect of the problem. Th 
possibilitics of direct integration of a de 
sirable acceleration curve were considered 
when this paper was written. Althoug! 
no investigation of that approach was 
made, it seems obvious that some desira 
ble motions might result. The method 
of harmonic analysis will be of particular 
value in a study of directly integrated 
curves 

Dr. Hrones’ comment on the use of the 
word “‘theorctical’’ is well taken. The 
intended application of the word was in 
description of analysis based purely on 
the kinematics of a system. If, as Dr 
Hrones points out, the correct theory is 
used, the correct result follows 

Mr. Rhys’ reference to the brachisto 
chrone is interesting and one which the 
writer had not previously considered 
The horizontal component of the motion 
of a mass particle on a suspended cycloid 
is, indeed, that produced by a cycloidal 
cam. However, this fact does not neces 
sarily support the statement that che 
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cycloidal cam might have the optimum 
shape for moving a mass in an actual sys- 
tem where the mass is coupled to the cam 
by members which introduce elasticity 
and damping. A case in point is that of 
a cam which has no dwell. In this case 
the acceleration and forces produced by a 
harmonic cam are much less than those 
produced by a cycloidal cam. In any 
actual cam system, dynamic transients 
are introduced by minute irregularities in 
the cam profile, as well as by the basic 
design of the profile. In general, we are 
interested in peak values of the forces or 
transients, and it follows that a reduction 
in the causes of these disturbances will 
result in lower dynamic peaks. If, in an 
actual system, a mass m is coupled to a 
cam by members of stiffness & and damp- 
ing coefficient 6, then the force on the 
mass will be 


or F= mi, 

where x, = mass displacement 

x, = displacement dictated by cam 

t = velocity 

# = acceleration 


However, F does not equal m #,1n any but 
the ideal system where the coupling be- 
tween mass and cam has infinite stiffness 
ind no damping. This is a most im- 
portant point in that smoothness of op- 
‘ration can only be achieved as the actual 
acceleration of the mass is made to ap- 
proach that dictated by the cam. For 
this to happen, the rate of change of cam 
acceleration must be made smooth, and 
a first attempt at this is the cycloidal 
cam. If we can eliminate sudden changes 

from the values of ; 

de?” 
make smoother-operating cams by elimi- 
nation of transients. In actual practice, 
this is extremely difficult because of 
machining difficulties. Tests made to 
late on a cam calculated to have no dis- 


, ctc., we can 


continuities in the value of in show 
at 


practically no difference in results from 
tests made with the cycloidal cam 

The accompanying sketch, Fig. 1, 
shows the arrangement of the elements of 
the testing machine. The sliding and 
swinging followers could not be used at 
the same time, but provision was made 
for their easy interchange. 
a complete strain-gage bridge was used 
»n the sensing member 

The electrical circuit could not intro- 
duce characteristics of its own as sug- 
gested by Mr. Talbourdet, because of the 
nature of the equipment uscd. The am- 


In cach case, 


plifier makes use of a modulated carrier 
system which will pass only the carrier 


frequency and its modulation as caused 
by the strain gages. The equipment has 
been used in areas of extreme electrical 
disturbance, none of which ever appeared 
on the finished records. In the test work 
considered here, although frequencics as 
high as 162.5 cps were noted, tests were 
not attempted with follower frequencies 
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may be found in an article entitled ‘‘Elec- 
trodynamic Direct Inking Pen,"’ by H. B. 
Shaper, which appeared in Electronics for 
March, 1946, pages 148-151. 
Oscillograph records were made of the 
follower displacement, but measuremeats 
of displacement variations to the accu- 
racy required could not be made. As 
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in that range with this equipment. The 
recording oscillograph was only used at 
frequencies up to about 50 cps, which is 
well within the linear range of the in 
strument. It had been necessary to re- 
cord frequencies higher than 100 cps, the 
results would have shown clectriea] un- 
derthrows rather than overthrows be- 
cause of the inability of the instrument 
to respond. Slight mechanical over 
throws of the pen do exist, but they are 
not over § per cent of the nominal] values. 
A complete dynamic analysis of the 
direct-recording oscillograph elements 


stated in the basic paper, the cam profiles 
themselves were measured after cutting 
and they were cut with the best available 
technique. Roller clearances were held 
to an absolute minimum, so that back- 
lash effects would be as small .s possible 
One of the effects of increased clearance 
would obviously be an increase in tran- 
sient production with resulting increases 
in peak loads, and poorer operation 
D. B. 
* Mechanical Research Engineer, E. I du 


Pont de Nemours & Company, Wilmington, 
Del. Jun. ASME 


Hot-Spot Machining 


To tHe Eprror 

It was gratifying to read on pages 653 
and 654 of the August issue of Mr- 
CHANICAL ENGINEERING a note OM a 
report of hot-spot machining research 
conducted for the U. S. Navy's Bureau 
of Ships. ; 

In 1939 I gave some thought to this 
subject. I was unable to carry on in- 
vestigations to verify the conclusions 
I reached, but I find in my files the follow- 
ing statement of them prepared at that 
cime: 

“The following bears on the subject of 
cutting very hard metals and is based 
on the following phenomena 


(1) If steel is heated to about 900 
1000 F, its tensile strength goes down 
to about one half 

(2) Ift. surface of the steel is heated 
to a temperature of about 2100 F, the 


temperature of same about '/s-in, below 
the surface in about 2 or 3 seconds will 
be noc less than 900-1100 F. 

(3) High-speed tool steel does not 
lose its cutting qualities even if the tem 
perature of the tool made from it reaches 
the temperature of 1800-1900 P. 


“If therefore, a cut is to be taken in a 
planer or in a lathe, the resistance of 
the metal to cutting can be materially 
reduced if we direct a torch flame on the 
surface to be cut and close to the cutting 
rool 

“In other words, a torch attachment 
moving with the cutting tool and 
properly adjusted will permit cutting 
even very hard metal with less resis- 
tance 

R. B. Potzaxorr.” 


New York, N.Y. Mem. ASME. 
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Paopuction Manacament Piants, 
By Frank K. Shallenberger. Graduate 
School of Business, Business Research Series 
No. 5, Stanford University, Stanford, Calif., 
19590. Paper, 6 X 9in., iv and 44 pp., $0.50 


Reviewep sy J. M. Juran' 


HIS booklet compresses into a small 
space (44 pages) many correct prin- 
ciples and much sound observation con 
cerning small-planc management. As 
such, it warrants widespread circulation 
There is doubt that a small-plant 
manager will derive much specific aid 
from such a statement of principles. So 
often the practical problem is how to 
make the principles effective. The beok- 
let is probably too brief to be specific 
on “how to do."’ A modicum of dia- 
grams, forms, and other graphic devices 
would be of aid here 
There is great need, and a vest market 
for well-written, well-<®cumented 
and integrated book on small-plant 
management. The ASME book* is a 
‘Chairman, Deparement of Industrial and 
Management Engincering, New York Univer- 
sity, New York, N. Y. Mem. ASME 
Plant Management,” edited by 
EH. Hempel, McGraw- fill Book Company, 
New York, N. Y., 1950 


REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


Production Management in Small Plants 


series of chapters, cach by an authority 
on some subdivision of the subject. The 
advantage is the expertness thus applied 
to cach topic. The limitation is the 
lack of thorough integration. The 
topics were indeed born out of a common 
plan. But the treatment of the topics 
bears the variegated styles of the numer- 
ous experts, and not the even hand of a 
single authorship 

It is encouraging that such books are 
being written at all. The small business- 
man needs know-how served up to him 
to minimize the mistakes he makes in 
acquiring know-how through experience 
alone. 

In the case of the farmer and the 
housewife, government agencies have 
stepped in to provide much literature of 
know-how. Now and then this govern- 
ment literature goes beyond the point 
of diminishing returns, but the basic 
recognition of the need for know-how 
is there all the same 

In like manner, there is a vast need 
among small businessmen for practical 
know-how. It will be interesting to sce 
whether private industry can get there 
ahead of the government on this one. 


Research Administration and Organization 


Scrmwrtrtc Resnancn: Its Administration and 
Organization Foreword by Catheryn 
Seckler-Hudson. Edited by George P 
Bush and Lowell H. Hattery. American 
University Press, Washington, D. C., 1950 
Cloth, X in., viii and 190 pp., 
$3.25 


Reviewep sy Ivan C. Crawrorp’® 


HIS book presents papers given at 

an institute on the administration of 
scientific research and development held 
in Washington, D. C., by the American 
University with the co-operation of the 
National Research Council and the 
American Association for the Advance- 
ment of Science. The editors have 
contributed the opening and closing 
chapters, the latter summing up skill- 
fully the proceedings of the institute 


4 Dean, College of Engineering, University 
of Michigan, Ann Arbor, Mich 


In part 1, research organization, the 
first paper describes the administration of 
sponsored research as it is handled at one 
state university. Inasmuch as the engi- 
neering experiment stations of the land- 
grant colleges depart to a considerable 
degree in their methods of handling work 
and in organization, another paper on 
this subject would have helped to set 
forth the situation on the campuses. 
Other topics treated in this part are: 
problems in the co-ordination of technical 
research, responsibility for planning re- 
search, committee versus staff, and gov- 
ernment research contracts. The paper 
devoted to the last topic recites the 
troubles experienced by the universities 
with the provisions of government fe 
search contracts and the lack of uniform- 
ity among the government departments 
in contract requirements and methods of 
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payment and vouchering research costs. 

Part 2, Administrative Process, con- 
sists of three papers. The first covers the 
responsibilities of research directors under 
the headings of planning, execution, and 
review, all from the technical standpoint 
and considers the administrative responsi- 
bilities such as relations to the supervisor, 
relation to supervised, and relations to 
internal and external groups. The re 
maining papers in this part, planning a re- 
search program, and maintaining a sched- 
ual for research activities, are the only 
papers in the book written by authors 
working in the industrial field 

The subject of research personnel is 
considered in part 3. Titles to the five 
papers on this topic are: selection of the 
research worker, professional develop- 
ment of personnel, significance of fellow- 
ships in training research workers, incen- 
tive from the viewpoiat of science, and 
incentive from the viewpoint of the psy- 
chologist. Continuance of graduate 
study for those employces with bachelor's 
degrees only is discussed in the first paper. 
The next paper is also concerned with this 
subject, especially with reference to off- 
campus programs of universities. Incen- 
tive from the viewpoint of the scientist is 
discussed under the headings of advance 
training, assistance and equipment, fi- 
nancial considerations, retirement pres 
tige and recognition, and professional 
group meetings. The last paper looks at 
the size of the research organization and 
also considers such topics as identification 
with management, improving morale, 
bettering communications, supervising 
‘as an incentive, and research freedom as 
an incentive. 

Part 4 deals with aids to research 
budgeting and analyzing cost for the re- 
search program, budgeting the research 
program, budgeting and cost accounting 
in research institutes, internal informa: 
tional aids to research. With the ex- 
ception of one paper all are written from 
the background of governmental research 
organizations 

Research product is the subject of part 
5. Replication of research effort and 
duplication of effort in research and de- 
velopment programs are the tities of the 
first two papers. In cach the necessity of 
more than one investigation on the same 
problem is emphasized 
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The subject is further discussed in the 
third paper under the heading of duplica- 
tion in research and development. 

Publication and dissemination of re- 
search results is the subject of the fourth 
paper. The writer states that the only 
way to communicate the results of re- 
search is through the medium of the 
scientific journal. He then discusses the 
cost involved and the large amount of 
material which is not published on ac- 
count of lack of space. Among solutions 
suggested are increased publicationcharge 
rates, solicitation of special grants or 
subsidies from foundations, from indus- 
trices, or from agencies who are in- 
terested in research including the 
government 

The fifth and last paper is entitled re- 
search reporting, evaluations and utiliza- 
tion. This is written largely from ex- 
perience in the Bureau of Agricultural and 
Industrial Chemistry, Department of 
Agriculture. The objectives in research 
reporting are to keep the organization 
informed, to brief the superiors of the 
organization, and to inform the users of 
the research of findings. Evaluations 
come through division heads and chiefs 
of bureau in conferences with collabora- 
tors 

Part 6 contains one paper—principles 
of administration in research environment 
—and is devoted to a summing up of the 


other papers presented to the Institute 
This scction presents succinctly and 
clearly the meat of the previous papers 
One or two extractions may be of par- 
ticular interest: ‘‘The concept that re- 
search cannot be planned is both correct 
and incorrect. It depends upon our terms 
of reference, upon the totality viewpoint 
versus the limited viewpoint. In general, 
it can be presumed that to the extent the 
elements of a research project are planned 
to that same extent will its prosecution be 
expedited’’; and again, ‘Budgeting as a 
staff function in the field of administra- 
tion differs somewhat, but not too much, 
from its use elsewhere in administration 
The element which causes this difference 
is the unpredictability of the creative 
mind. Budgeting for research can rea- 
sonably forecast the certain obvious costs 
for a definite period of time only. Even 
this is a distinct contribution.” 

This book is an interesting and valuable 
record of experience in research adminis- 
tration, particularly from the viewpoint 
of government bureaus. The field of re- 
search administration is too broad to be 
covered at one meeting of an institute. 
Consequently blank spots in the picture 
are to be expected. Certainly it is desira- 
ble that research administration policies 
in industry and also in our universities 
and colleges be subjects of similar in- 
stitutes. 


Principles of Scientific Research 


Tue Paincieces or Scientiric Researcn. By 
Paul Freeman. Public Affairs Press, Wash- 
ington, D. C., 1950. Cloth, 5'/4 
in., 11 fig., index, xi and 222 pp., $3.25. 


Reviewep sy G. A. Hawkins‘ 


HE author believes that young men 

and women embarking on scientific 
research as a life carcer usually must go 
through a groping process in order to 
learn how scientific research work 
should be carried out. This stage of 
their learning process is referred to as 
“learning by expericnce."’ The main 
objective of the text is to help these 
young men and women during this stage 
of their development. The book is con- 
cerned with scientific research and deals 
with it as a whole, and should prove to 
be of value to young people interested in 
research. In the opinion of the re- 
viewer, the author has fulfilled his ob- 
jective. Young men and women cn- 
gaged in research would gain a great 
deal of information by carefully reading 
the text and studying its contents 
Experi- 


“Associate Director, Engineerin 
fayette, 


ment Station, Purdue University, 
Ind. Mem. ASME 


In the first three chapters the author 
presents his views regarding the nature 
of scientific research and its historical 
background. During the carly part of 
the discussion, definitions for science 
and research are presented. The his- 
torical discussion in the second and 
third chapters has been skillfully writ- 
ten. This section of the text contains 
many interesting discussions covering 
many of the famous scientists of the 
past and their contributions. Py care- 
fully weaving the human side into the 
story, the author has made this material 
attractive and interesting to read. A 
student who would skip this material 
in a desire to read about such items as 
planning and organization would lose a 
good deal of background material 

Following the material dealing with 
the historical aspects, the author dis- 
cusses in chapter 4, his ideas as to the 
qualities necessary in young men and 
women to achieve success in scientific 
research. These qualities are clarity of 
mind, a combination of imagination and 
caution, of receptivity, and skepticism, 
of patience and throughness and ability 


1013 


to fwnalize, of intellectual honesty, of 
a love of discovery of new knowledge 
and understanding, and singleness of 
purpose. A significant statement of the 
author is ‘of these the most important 
is the love of discovery of new knowl- 
edge and understanding. If any young 
readers, contemplating scientific research 
as a profession, do not feel this love, they 
need read ao further—scientific research 
is not for them. Let them choose an- 
other profession, less arduous and more 
remuncrative. Burt if they feel this love, 
then the author begs them to read on, 
for it is chiefly for them that this book 
was written.’ Throughout this chapter 
the author presents many bits of valuable 
advice, one of which is presented to il- 
lustrate the type of suggestion. “‘Im- 
mediately upon starting on the first 
serious piece of research work a young 
scientist must therefore do two things 
The first of these should be a careful 
reading of original papers or books 
relating to the problem, written by in 
vestigators whose technique and judg 
ment he can trust.” 

Chapters § and 6 constitute an cxcel- 
lent detailed discussion of the planning 
of research. The author presents many 
ideas, which should be thought-pro 
voking not only for the young research 
worker but for the experienced scientist 
as well. Choice bits of wisdom such 
as ‘Young scientists, lacking experience 
which time alone can bring, are apt to 
be charmed by ingenious and elegant 
devices which are really useless to 
them,’’ are inserted throughout the dis 
cussion. Those who have dealt with 
graduate students in university work, 
often encounter this type of feeling on 
the part of the inexperienced student 

In chapter 7 entitled Organization, the 
author discusses in one part the subject 
of individual work as contrasted with 
scientific teamwork. This particular 
material is very interesting. 

Chapter 8, Experimentation-General 
Conditions, covers a large number of 
problems which usually confront the 
young investigator. Such subjects as 
discussions, use of reference library 
facilities, allocation of credit for work 
done, and the status of the junior research 
worker are covered. The last section 
of the chapter deals with advice to the 
young scientist as to what to expect 
from superiors and responsibilitics to be 
accepted. This is indeed an excellent 
section 

In chapter 9, the author presents his 
views on accuracy and economy of effort 
The author fecls that striving for a 
superlative and wholly unnecessary de- 
gree of accuracy in research work must 
require a great deal of effort, which 
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might otherwise be more profitably ap- 
plied. By simple clear diagrams the 
author augments his discussion by visual 
aids. The young research worker could 
well devote the necessary time to a care- 
ful study of this chapter 

The subject of the minimum number of 
essential observations is discussed in 
chapter 10. In this materia! the author 
shows the importance of the statistical 
approach for ascertaining the minimum 
number of observation. Much of the 
discussion is illustrated by mathematical 
examples and graphs. 

In Chapter 11, the author presents the 
problems of securing support for research 
work. Many of the differences in the 
uaethods used for financing research in 
universitics, private laboratories, and 
industry are brought out 

The author carefully states in the 
preface and in many other sections of 
the text that the material was written 
for the benefit of young men and women 
entering the scientific-research field 
Having read the book, the reviewer 
would place no such restriction on the 
text, as many parts of the text would 
prove interesting and valuable to ex- 
perienced scicntific-research workers 
The book is, therefore, recommended for 
all persons interested in scientific re- 
search 


Books Received in Library 


Acceptance Sampuino, aSymposiam. Pub- 
lished by American Statistical Association, 
1108 l6ch Se., N. W., Washington, D. C., 
1990. Paper, 6 in., 155 pp., diagrams, 
harts, tables, $1 $0. This volume contains 
technical papers and discussions delivered at 
the 1946 annual meeting of the American 
Stacistic al Association There are two papers 
ym acceptance sampling by attributes and two 
papers on acceptance sampling by variables 
Both prepared and impromptu discussions are 
included 


Data on Corrosion 
Sragis anp ano 
Sponsored by A.S.T.M. Committce A-10 on 
lron-Chromium, Iron-Chromium-Nickel and 
Related Alloys. (Special Technical Publica- 
con No. §2-A American Society for Test- 
ing Materials, Philadelphia, Pa., 1950. 
Paper, 6 X 9 in., 79 pp., charts, tables, $2.50 
This publication brings up to date a previous 
ompilation on wrought stainless alloys and 
includes a comprehensive new section devoted 
co cast alloys. It provides data on those stain- 
less stecls chat have received the widest com- 
mercial usage. The data on the composition 
and properties of these chromium and chro- 
mium-oickel steels and alloy castings are in 
tabular form 


Daor Foroino. By H. Hayes. Second 
edinon. Sir Isaac Pitman & Sons, London, 
England, 1950. Linen, 4 105 pp., 
illus., diagrams, 6s. Relating mechanical 
with problems, this book pro- 
vides an introduction to the equipment and 


methods of che drop-forge shop, to the prin- 
ciples underlying a forging, and to the 
heat-treacment and hammer treatment of 
forgings. The question of dies is also dis- 


Errecrs oy Atomic Weapons, prepared for 
and in co-operation with the U. S. Department 
of Defense and the U. S. Atomic Energy Com- 
mission. McGraw-Hill Book Co., Inc., New 
York, N. Y.; Toronto, Canada; and London, 
England, 1950. Linen, 6 X 9'/, in., 456 pp., 
illus., diagrams, charts, tables, $3 Pre: 
= uader the direction of the Los Alamos 

ientific Laboratory, this book summarizes 
present knowledge about the effect of atomic 
explosions. The nature of the explosion and 
its blast and radiation effects on people and 
property are considered in detail. Nuclear- 
radiation measurement, decontamination, and 
protection of sonnel are also among the 
topics discussed. 


Band 
4, 1949. Edited by P. Riebensahm. Carl 
Hanser Verlag, Miinich, Germany, 1950. 
Paper, 7 X 9'/2 in., 164 pp., illus., diagrams, 
charts, tables, 19.50 Dm. The nine papers 
in this volume were delivered at the boo 
‘Hardening’ colloquium at Bremen and 
Scuttgart. They may be divided into four 
groups 1) on basic problems of hardening, 
eat-treating and annealing; (2) on practical 
problems of heat-trearment; (3) on results of 
studies on the specific behavior of a steel 
during different heat-treating processes; and 
(4) on problems connected with strength deter- 
munations 


or Scigntiric Tuoveut from 
Newton to Einstein. By A. d'Abro. Second 
edition, revised and enlarged. Dover Pub 
licarrons, New York, N. Y., 1950. Cloth, 
5'/2 X in., 481 pp., illus., diagrams, 
$3.95. Written in. nontechnical language, 
this book reviews "the history of scientific 
thought from the establishment of classical 
hysics down to the theory of relativity 

he essential features of Newton's great dis 
coveries, the classical theory of absolute space 
and cme, the contribution of Riemann and its 
applications by Einstein are among the major 
topics considered 


GRUNDLAGEN DES WALZVERPAHRENS Stah 
leisen-Biicher, Band 9.) By H. Hoff and T 
Dah! Verlag Stahleisen, Diisseldorf, Ger- 
many, 1950. Cloth, X in., 295 pp., 
illus, diagrams, charts, tables, 29 fn 
Intended both as a text for the student and as 
a comprehensive reference for the mill engi 
neer, his book considers the theory and prac- 
tice of metal rolling. Following a survey of 
historical development, the casting of ingots 
is discussed. Steel, copper, aluminum, zinc, 
their alloys, and other metals which are forged 
and rolled are treated. Plasticiry and the 
basic phenomena which occur during metal 
deformation are discussed prior to chapters 
yn the rolling process, power and energy re- 
juirements in rolling mills, and rolling de- 
tects. An extensive bibliography is also in- 
cluded 


Haat Insutration. By G. B. Wilkes. John 
Wiley & Sons, Inc., New York, N. Y.; Chap- 
man & Hall, Led., London, England, 1950 
Cloth, §'/: X 8°/¢1n., 224 pp., illus., diagrams, 
charts, tables, $4. This book is designed to 
bring together in one volume for the engineer 
architect, and student some of the miscellane 
ous information on heat insulauion which has 
previously been scattered through a variety 
of sources. In addition to the material on 
the fundamental formulas, types, purposes 
and economics of insulation and insulating ma 
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terials, there are special chapters on reflective 
insulation, methods of determining heat- 
transfer coefficients, and factors affecting che 
coefficient of thermal conductivity. There is 
a bibliography 


Hiou-Seexp Comeutino Devices. By che 
staff of Engineering Research Associates, Inc., 
supervised by C. B. Tompkins and J 
Wakelin, edited by W. W. Scifler, Jr. Me- 
Graw-Hill Book Co., Inc., New York, N. Y ; 
Toronto, Canada; and London, England, 1950 
Cloth, 6 X 9'/, in., 451 pp., diagrams, charts, 
tables, $6.50. This fea is a discussion of che 
mechanical devices and electric circuits 
which can be incorporated into computing 
machines. It is not a detailed comparison of 
various machines although descriptions of 
certain American computers are given. The 
first part discusses the basic elements of ma- 
chine computation. Part 2 is devoted to 
computing systems and tag 3 to physical 
components and methods. References are 
placed at che end of each chapter and there 1s an 
extensive bibliography on punch-card com- 
puting systems 


Histoire pe 1a Mécanique. (Biblipthéque 
Scientifique 16.) By Dugas. Editions 
Dunod, Paris, France ditions du Griffon, 
Neuchatel, Switzerland, 1950. Cloth, 6'/, 
9 un., 649 diagrams, tables, $300 fr. Part 
1 deals with che forerunners and pioneers of 
the field of mechanics, covering the important 
men, schools of thought, fields of activities 
and developments from the Greeks and Arabs 
to the time of Kepler in the seventeenth 
century. The formulation of the classical 
mechanics during the seventeenth century is 
diseussed in part 2, with parts 3 and 4 coverin 
the organization and development that ion 
place during the eighteenth and nineteenth 
enturies. Pare § takes up the twentieth- 
century concepts: the relativity rheory; quan- 
tum mechanics, wave mechanics; ide the 
various developments of statistical mechanics 


By F. Keil. Verlag 
Stahleisen, Diisseldorf, Germany, 1949 
Cloth, 346 pp., illus., diagrams, charts, tables, 
32.50 Dm he primary interest in this book 
is for those who wish co utilize blast-furnace 
slag commercially. In a general section, 
various types of slags and slag formation are 
discussed briefly. Both slow-cooling and 
rapid-cooling blast-furnace slags are then 
treated in detail with emphasis given to their 
treatment and their commercial utilization in 
materials used for the construction of roads 
and buildings, rock wool, fertilizer, glass, 
and so on. An appendix covers various Ger- 
man official standards on the applications and 
testing of materials made from blast-furnace 
slags 


Hypropynamics, a Study in Logic, Fact, 
and Similitude. By G. Birkhoff. Princeton 
University Press, Princeton, N. J., 1950 
Linen, 5'/2 X 84/,in., 186 pp., illus., diagrams, 
charts, tables, $3.50. This book is devored 
principally to two special aspects of duid 
mechanics: (1) the complicated relation be 
tween theory and experiment, and (2 ap- 
plications of symmetry concepts. Aspect (1) 
1s dealt with in chapters 1 and 2 by an ex- 
amination of the paradoxes of traditional 
hydrodynamics and a thorough consideration 
ot “free boundary’ theory. Concerning as- 
pect (2), chapters 3 to § provide a trearment 
of ‘‘modeling’’ and dimensional analysis and 
various applications of group-theoretic ideas 
to fluid mechanics 


INpusTRIAL INstRUMENTATION. By D. P 
Eckman. John Wiley & Sons, Inc., New 
York, N. Y., Chapman & Hall, London, 
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England, 1950. Cloth, 5'/: X in., 396 
pp., diagrams, charts, tables, $5. This book 
reviews the principles of the methods of 
measurement employed in industrial processing 
aod manufaccturin Primary emphasis is 
given to the meet rather chan to che mecha- 
nism, and the fundamentals of physics per- 
taining to the problems of measurement are 
reviewed. Methods of applying instrumenta 
tion tO processes are presented with the ar 
rangement and selection of instruments, proc- 
ess analysis, and supervision of equipment 
Mechanical, and applica 
tions are covered, including spectrographic, 
strain-gage, and high-vacuum instrumenta- 
tion 


INpusTRiaL OrGanizaTION AND MANaGe- 
went. By L. L. Bethel, F. S. Atwater, 
G. H. E. Smith, and H. A. Stackman, jr 
Second edition. McGraw-Hill Book Co., 
Inc., New York, N. Y.; Toronto, Canada; and 
London, England, 1950. Linen, 6 in., 

illus., diagrams, charts, tables, 
$5.50. This book is designed to provide a 
full and detailed solianelion of the special- 
ized activities of an industrial organization, 
large or small, their interrelationships, and 
the guiding principles used by management to 
co-ordinate and control them. In chis second 
edition, new sections are included on produc- 
tion processes, waste control, plant pod meer 
ment maintenance, equipment replacement, 
and other matters dealing with principles o 
cost reduction. Case examples are extensively 
used throughout the book 


Inecastic Buaavior of ENGinexrinc Ma 
Teriats AND Structures. By A. M. Freu 
denthal. John Wiley & Sons, Inc., New York, 
N. Y.; Chapman & Hall, Lrd., London, Eng 
land, 1950. Cloth, $'/2 8'/» 1n., 587 
illus, diagrams, charts, tables, $7.50 
book provides a fundamental approach to the 
subject with main emphasis on the physical 
response of engimecring mater,als to forces, 
time, and temperature. Following ao ex- 
amination of basic concepts, the struccural 
and phenomenological framework ef the 
theory of elasticity is developed. The re- 
maining sections are devoted to selected prob 
lems of the mechanics of the inelastic con 
tinuum, to the design of engineering struc- 
tures, and to mechanical testing 


INTEGRATED Power System. By P. Sporn 
McGraw-Hil! Book Co., Inc., New York, 
N. Y.; Toronto, Canada; London, England, 

Linen, 157 Pe illus., diagrams, charts, 
maps, tables, $4 his book is intended to 
present the basic principles, economic ad- 
vantages and disadvantages, and limitations 
of the integrated power system as the basic 
mechanism for power supply. The several 
chapters deal, respectively, with social-eco 
nomic objectives, technical bases and require- 
ments, components and tools, co-ordinating 
personnel, interconnections wetween systems, 
and economic problems. No detailed techni- 
cal discussions are included, but an existing 
system is considered in the light of the prin 
ciples set forth in the book 

By W. 
New York, 


Lingar Intecrat Equations 
Lovitt Dover Publications, 
N. Y., 1950. Linen, X 8'/« in., 253 pp., 
diagrams, tables, $3.50. The general theory 
of linear integral equations is presented in a 
systematic manner together with applica- 
tions to differential equations, calculus of 
variations, and some problems in mathe- 
matical physics. The discussion is purposely 
confined to those equations which are linear 
and in which a single integration occurs 
This edition is a reprint of a 1924 book which 
has been out of print for some time 


Mecuanics. By J. E. Boyd and P, W. Ox 
Third edition. McGraw-Hill Book Co., Inc., 
New York, N. Y;. Toronto, Canada; and Lan- 
don, England, 1950. Cloth, 6X 9'/« in., 422 pp., 
diagrams, charts, tables, $4.50. Emphasizing 
Seotassnitee’ principles, this textbook focuses 
attention on the physical meaning of the 
operatiogs cic ot prob- 
lems. In this third edition, additional ma- 
terial on machines and friction, graphical 
methods, forces in space, and kinetics is in- 
cluded. There is an expansion of the treat- 
mene of virtual work, including an elementary 
discussion of the stability of systems of one 
degree of freedom. In addition, new solved 
and unsolved problems are added 


Metats at Tempgrarures. By F. H 
Clark Reinhold Publishing Corporation, 
New York, N. Y., 1950. Linen, 6 X 9/4 in., 
372 pp., illus., diagrams, charts, tables, $7 
This book is a compilation of the most recent 
available information on the properties of 
metals at elevated temperatures. It covers 
primarily heat-resistant alloys and special 
alloy steels but includes other metals as 
aluminum, lead, and magnesium alloys. Ao 
introductory chapter provides a theoretical 
discussion on the plasticity of metals with 
special reference to high-temperature ef- 
fects. Manufacturing processes are briefly 
considered 


Propuction Pe- 
troleum Production Economics. By L. C 
Uren. McGraw-Hill Book Co., Inc., New 
York, N. Y.; Toronto, Canada; and London, 
England, 1950. Cloth, 6 9/4 in., 639 pp., 
charts, maps, tables, $7.50. Presented from 
the viewpoint of the practical erigineer, this 
third roleiin of a three-volume set on pe- 
troleum production engineering provides an 
elementary exposition of the basic principles 
ot economics and business administration as 
they apply to the petroleum and nacural-gas 
industries. The economic geography of pe- 
troleum, oil, and gas-land acquisition and 
control, labor management, oil-industry taxa- 
tion, cost accounting for oil production, and 
oil and gas conservation are some ot the im 
portant topics covered selected bibli 
ography follows each chapter 


Properties or Mateaiats at Low 
Temperatures, volume | Monographs on 
Metallic Materials By P. L. Teed. John 
Wiley & Sons, Inc., New York, N. Y.; Chap- 
man & Hall, London, England, 1950. Cloth, 
in., 222 pp. sllus., diagrams, 
charts, tables, $3.50; 2Is. Serving as an 
introduction co the subject, this book is in 
the form of a critical survey of a large number 
of experiments. It begins with a review of 
related physical principles. Seven chapters 


Library Services 


| Societies Library 

| books may be borrowed by mai! 
by ASME Members for a small han 
jling charge. The Library also pre- 
pares bibliographies, maintains search 
and photostat services, and can provide 
microfilm copies of any item in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engincering So- 
cieties Library, 29 West 39th St , New 
York 18, N. Y 


are devoted to a consideration of some of the 
major mechanical properties at low tem 
peratures of alloys of aluminum, iron, ma 
nesium, copper, nickel, zinc, tin, and lead 
Ferritic anc austenitic steels are given special 
attention. A_ lise of authorities consuleed 
accompanies each chapter. 


Rotuno or Merats, Theory and Experi 
ment, volume 1. By L. R. Underwood 
John Wiley & Sons, Inc., New York, N.Y 
1950. Cloth, 9 in., 344 , illus., 
diagrams, charts, tables, $6.50. Based on a 
series of articles in Sheer Metal Indusrries, 
this book, volume 1 of a two-volume set, 
covers the fundamental aspects of the subject 
It discusses forward slip, friction between 
the rolls and material, Pceion-hill theories 
of rolling, and methods of calculation of the 
rolling load based a them. Simple cases 
are first dealt with, progressing through 
cases of added difficulry to the more com- 
plicated cases in which work-hardening, roll 
flattening, front tension, and back tension al! 
occur together. There is a large classified 
bibliography 


ScHRAUBBNHERSTELLUNG (Stahleisen- Bu 
cher, Band 4 By E. Lickteig. Second 
edition. Verlag Stahleisen, Diisseidorf, Ger- 
many, 1990. Linen, 9'/¢ in., 244 
illus., diagrams, charts, tables, 26 Dm. is 
book provides a survey of the whole field of 
screw production. Following a historical 
development, the characteristics of screws are 
considered. Stress and fatigue requirements 
and examination and testing procedures are 
then discussed. A detailed account is given 
of current production practices, and special 
screws for use in corrosion and heat-resisting 
and nonmagnetic applications are also con 
sidered. There is a discussion of both Euro- 
pean and American standards, and a review of 

atents is tocluded. There is also a considera- 
Pre bibliography 
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Interpretations 


mects 
where 


HE Boiler Code Committee 

monthly, to consider ‘‘Cases’ 
users have found difficulty in interpreting 
the Code. These pass through the fol- 
lowing procedure: (1) Inquiries are sub 
mitted by letter to the Secretary of the 
Boiler Code Committec, ASME, 29 West 
39th Serect, New York 18, N. Y.; (2 


Copies are distributed to Committee 
members for study; (3) At the next Com 
mittee Mectine interpretations are formu 
lated to be submitted to the ASME 
Board on Codes and Standards, author 
ized by the Council of the Society to pass 
upon them; (4) They are submitted to 
the Board for action; (5) Those ap 
proved are sent to the inquirers and are 
published in Mecnanicat 
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The following Case Interpretation was 
formulated at the Committee mecting 
September 22, 1950, and approved by the 
Board November 8, 1950. 


Case No. 1118 
UG-84 or U-142) 


Inquiry: May carbon steel pipe, tubes, 
and forgings to meet the requirements of 
Pars. UG-84 or U-142, be furnished to 
meet the requirements of the appro- 
priate material specification, except that 
the chemical requirements may be modi- 
tied as follows 


Interpretation of Pars 


Carbon Max 0.25 per cent 
Manganese 1.10 
Phosphorus 0.045 

Sulphur 0.055 

Reply: It is the opinion of the Com- 


mittee that material as described in the 
Inquiry, which mects the requirements of 
Specification SA-83, Grade A and also 
meets the impact requirements of the 
Code rules, for the intended low tem- 
perature service, may be considered as 
coming within the intent of the Code 


Cases Annuled 


Cases 985, 1079, and 1080 are to be an- 
nuled when revisions to the Code, 
making the Case interpretations unneces- 
sary, are adopted and published as ad- 
denda 

Casz No. 985 will be voided by the 
revision to Par, UG-41(b) published in 
the September, 1950, issue of Mecnant- 
CAL ENGINBERING 

Case No. 1079, will be voided by add 
ing a second sentence to the third para 
graph of H-40. (See under “Revisions” 
for Low Pressure Heating Boilers. ) 

Case No. 1080 will be voided by in- 
cluding Specification SA-299 in Table 
under Number 4——"'O"’ Number 
1. (See under “Revisions” for Welding 
Qualifications.) 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


S need arises, the Boiler Code Com- 
mittee entertains suggestions for re 
vising its Codes. Revisions approved by 
the Committce are published here as 
proposed addenda to the Code to invite 
criticism. If and as finally approved by 
the ASME Board on Codes and Stand 
ards, and formally adopted by the Coun 
cil, they are printed in the annual ad 
denda supplements to the Code 
nally the addenda are incorporated into 
a new edition of the Code 


aricn 


In the following the paragraph num- 
bers indicate where the proposed re- 
visions would apply in the various sec- 
tions of the Code. Simple changes are 
indicated directly. In the more involved 
revisions added words are printed in 
sMALL capitais; deleted words are en- 
closed in brackets [}. Comments should 
be addressed to the Secretary of the Boiler 
Code Committee, ASME, 29 West 39th 
Street, New York 18, N. Y. 


Power Boilers 1949 

Pan. P-2. Add as sub-paragraph 

(f) Material covered by specifications in 
section II is not restricted as to the method of 
production unless so stated in the specifica- 
tion, and so long as the product complies with 
the requirements of the specification. 

Taste P-7. Transfer Specifications Sa- 
229, SA-301, SA-302 and SA-315 with cheir 
stresses, putting SA-299 under Carbon Steel 
Plates, SA-301, SA-302 Grades A and B under 
Low-Alloy Steel Plates and SA-315 under 
Seamless Alloy Steel Pipe and Tubes. 

Par. P-333 (6) Delete and substicute 

(6) Scotch marine boilers—on either side of 
the shell near the normal water level line and 
within 24 in. of the front tube sheet. These 
stampings shall be left uncovered or an easily 
removable marked cover may be provided 
over the stamping when a boiler is covered 
with insulation or jacketed. No piping, 
boiler appliance, or other obstructions shall 
interfere with the reading of the stamping. 


Par. A-26. Revise last sentence to read 

The pressure part shall not have been sub- 
ject to a pressure greater than twice the de- 
signed maximum working pressure. prior to 
making the proof hydrostatic test. 


Low-Pressure Heating Boilers 1949 

Preamote. Delete and substitute 

These rules are divided into two sections: 
Part I applying to steel plate boilers, and 
Part Il applying to cast iron boilers. They 
do not apply to economizers or feedwater 
heaters. They were not formulated co cover 
apparatus such as ordinary range water backs, 
range boilers, or service water heaters, either 
oil, gas, or electrically heated and used for the 
production of service hot water supply, or 
coil or tubular type water heaters without 
integral water storage capacity used for che 
same service 

For the purposes of these rules, a range boiler 
is a ferrous or non-ferrous tank with nominal 
cubical capacity of 120 gallons or less for the 
storage of water at pressures not in excess of 
the maximum working pressure marked there- 
on, at temperatures not in excess of 200 F and 
having no self-contained means of heating. 
A service water heater is a range boiler or tank 
with a self-contained gas or oil burner or elec- 
tric heater having an hourly heat input of less 
than 100,000 Bru and a nominal water con- 
taining capacity of 120 gallons or less and used 
exclusively for the heating of service water not 
in excess of 200 F 

To prevent pressures in excess of the maxi- 
mum allowable pressure due to the application 
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of heat, it is recommended thar all vessels 
used for storing hot water be provided with 
safety devices. 

The code does not contain rules to cover all 
details of design and construction. Where 
complete details are not given, it is intended 
that the manufacturer, subject to the approval 
of the authorized inspector, shall provide de- 
tails of design and construction which will be 
as safe as otherwise provided in these rules. 


Par. H-40 Add to third paragraph: 
For boilers with a normal grate line, the recom- 
mended pipe sizes are tabulated in Fig. H-3. 
For boilers which do not have a normal grate 
line, the recommended pipe size is 1'/; in. for 
boilers with minimum safety valve relieving 
capacity 250 lb per hour or less, 2'/; in. for 
boilers with minimum safety valve relieving 
capacity from 251 Ib to 2000 Ib per hour, 1n- 
clusive, and 4 in. for boilers with more than 
2000 Ib per hour minimum safety valve reliev- 
ing Capacity. 

Unfired Pressure Vessels 1949 

Taste U-4 Remove stresses for SA-53, 
Grades A and B, under heading Seamless 
Carbon Steel and insert them under heading 
Electric Resistance Welded-Carbon Steel. 


Unfired Pressure Vessels 1950 
Tasie or Contents. Change title of Ap- 
pendix L to: “‘Examples Illustrating Applica- 
tion of Code Formulas and Rules." 


Par. UG-5. Add as subparagraph. 

(h) Material covered by specifications in 
Section II is not restricted as to the method of 
production unless so stated in the specification, 
and so long as the product complies with the 
requirements of the specification. 

Par. UG-45(c) (d) and (¢). Change “‘sepa- 
rate inspection openings to “‘openings for 
inspection only.’ 


Par. UG-101(c). Replace with 

(c) The pressure part shall not have been 
subject to a pressure greater than twice the 
designed maximum working pressure, adjusted 
of operating temperature, as described in Par 
UG-9%b) prior to making the proof hydro- 
Static test 

Fro. UW-9. Letter the three sketches 
and 

Par. UW-14(b). In second line change 
“Par. UG-36(c)"’ to ‘Par. UG-36(c) (2)."" 

Revise Fig. UW-15. Revise sketch (d) at 
(6) to agree with Fig. U-10, 1949 edition 
Just below middle of page change ‘‘alternate™’ 
to “‘alternative"’ In right hand sketch of 
bottom row at (5) insert dimension 


Par. UA-47(c) Below formula for W, after 
“atmospheric temperature conditions,’’ insert 

Par. UA-4%aX1), page 180 
change to 

Par. UA-SO(a) In third line change *‘(See 
note 6)" to “(See note §)."" At end of para- 
graph (a) change “Note to “Note 5." 


In fourth line 


Announcement 
Alloys M1A and MG11A of ASTM Speci- 
fication B-210, have been approved for use in 
unfired pressure vessels 
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and Notes 


As Compicep Epirep sy A. F. 


Critical Shortage of Engineers Developing 
From Low Engineering Enrollments 


30 to 60 Per Cent Annual Deficit Estimated 


SS a “‘realistic draft policy’’ is de- 
veloped soon co conserve the dwindling 
supply of engineering graduates, the nation 
will be faced with an annual deficit of engi- 
neers after June, 1951, of from 30 co 60 per centr, 
based on an estimated annual minimum need 
of 30,000 engineering graduates 
This warning was made by S. G. Hollister, 
dean, College of Engineering, Cornel! Univer 
‘ sity, at the 18th Annual Meeting of the Engi 
neers’ Council for Professional Development, 
Cleveland, Ohio, Oct. 20-21, 1950 
Dean Hollister's statement follows 


Engineering college administrators have 
been concerned since last spring over the re 
duction in treshman enrollment in engineering 
Evidence of its critical nature became apparent 
in July in many parts ef the country. The ex- 
tent of the trouble could not be gaged, how- 
ever, until actual matriculation in the fall 

On behalf of the Man Power Committee ot 
the American Society for Engineering Educa 
the writer undertook a survey of fresh- 
1990. For this 
purpose 34 institutions were selected, classified 


tion 
man enrollment as of Oct. 1, 


as to type and lacation as follows 


Technical schools 
Universities 21 
State colleges 4 
Co-operative schools 2 
Publicly supported 23 
Privately supported 1 
Denominational 2 
Urban 17 
Rural 17 


New England States 2 


Middle Arlantic States 
Southeastern States 4 
Southcentral States l 
South western States 3 
Northcentral States 13 


Mountain States 1 
Pacific States l 


Enre'Iment of freshmen at this group of 
institu: ms during the past three years was of 
the orde. of half thar for the entire country 


Moreover, there appeared to be a fairly con 
sistent relauon between the enre!iment for the 
group and chat for all schools. It thus ap- 
s¢ the current enrollment 


of estimat 


peared reasonable to 
of freshmen by rhis group as a basis 
ing the enrollment of freshmen throughout the 


country 


ASME News 


Table 1 gives the result of che 
Figures tor previous vears were taken tron 
ASEE data published cach year in the ASEE 
Yearbook or the Proceedings 

In making the estimate of current enrollment 
of freshmen of 26,500, consideration was given 
to che increase in percentage #f freshmen en 
rolled in the sample group as the cotal enroll 


survey 


ment was reduced from 1947 onward 
The number of high-school graduates in che 
same years and the percentages enrolling 1 


engineering courses are given in Table 


In the immediate future years there will be 
a gradual decrease in high-school graduates 
totaling 10 per cent by 1953, after which the 
present number will be reached again by 1958 

An estimate was made of total enrollment 
based on an analysis of the published data on 
classes for the preceding two years. This re 
sulted in an estimate of over-all undergraduate 
enrollment of 130,000 

The engineering 
20,000 engineering graduates 


about 


for 


profession needs 
annually 
civilian peacetrme needs alone The present 
emergency will convert many of the peacetime 
needs to emergency needs of industry; and us 
addition the military needs are to be added co 
civilian requirements. It ts estimated that a 
minimum ot 30,000 graduates from engineering 
schools will be required each year to supply 


the total needs 


| FRESHMAN ENROLLMENT 1940-1950 


TABLE 
Freshman enrollinent 194 1947 1948 1949 195 
34 Institutions 16,4 27,124 212,735 tg. 189 14,05 
Entire country 33,175 47,672 36,508 16,§00° 
Former as per cent of latter 49 47..% 42 .7 $2.4 $3.0 
* Estimated 
TABLE 2 HIGH-SCHOOL 940-1950 
Year 194 1947 1948 1949 195 
High school grads. (millions 1.22 1 08 1.27 1.23 
Per cent to engineering 5.3 4.0 2g 


ASME 
A LUNCHEON POR AUTHORS GIVEN BY 
Left to right 


McGraw-Hill Book Company, and H. V. ¢ 


experience to make possible publication 
A review appears on pages 926-927 of che N 
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MANAGEMENT DIVISION MARKS PUBLICATION OF 
MCGRAW-THILI 


oes 
Division, each a nationally recognized authority in his field have 
f a $48-page guide to mo 


SMALL PLANT MANAGEMENT AT 


29, 1950 


BOOK COMPANY, SEPT 


Lillian M. Gilbreth, Edward H. Hempel, editor; Curtis Benjamin, presi dent, 


Twenry members of the ASME Management 
pooled their knowledge and 

management techniques 

»ember issue of Mecnanicat ENGINBERING 
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The total undergraduate enrollment in 1945 
was 226,000 and in 1949, 181,000. The de- 
creases in total enrollment to the present esti 
mated 130,000 are 42 and 28 per cent respec 
tively The presente coral is still 20 per cent 
above the 108,000 of 1940 bur thar figure will 
be reached in another year if the freshman cn 
rollment is no larger nevt year If this size of 
entering class were to continue, the total en 
roliment would drop below 90,000 

Assuming that Selective Service were not 
withdrawing students from the engineering 
schools, the graduating classes in the next tour 
years are estimated as follows. 1951, 32,500 
19§2, 21,900; 1953, 17,000, 1954, 12,400. Iris 
thus seen thar if che draft were not calling engi 
neering students, and all who were academ 
cally successful were allowed co continue, after 
next June there would be an annual deficit of 
from 30 to 60 per cent based on 30,000 mini 
mum need 

The Selective Service System announced or 
Oct. 6, 1950, a plan being promulgated by ther 
technical advisory committees and which the 
director stated he was prepared to support 
whereby those students who completed the 
freshman class in the upper half w wuld be al 
lowed to continuc, those in the ipper tw 
thirds of the sophomore class would be allowed 
¢ upper thre 


to pr need, and those in th 
quarters of the junior class could continue 


Assuming that the entire freshmen ranged from 


16 to 19 years, the number to graduate 
from each 100 freshmen is estimated to be 34 
Applying these rates to the present enroll 
ments, it is found chat the graduations in 1952 
would be 18,000, and in 1954 only 9000 

It is the writer's belief that in view of the 
fact that industry has absorbed nearly 50,006 
graduates this year, the estimate of a combined 
annua! need for both industry and the armed 
forces of 30,000 is conservative. It appears, 
therefore, in the national interest to assure the 
ountry of a continuing supply of at least 
40,000 graduates. To achieve this objective it 
is first of all essential to develop a realistic draft 
policy 

In view of the recently proposed regu 
lations this matter is very urgent. Regula 
tions that will conserve the present dwindling 
supply are necessary 

A second step toward this objective is the 
timulation of a greater interest among high 
school students in the study of engineering 
Tables | and 2 show a dwindling percentage of 
high-school tudents entering engineering 
schools. This has no doubt been due to un 
fortunately adverse publicity concerning antici 
pated excess supply of engineers which has 
or materialized. In view of the fact that for 
nearly a decade there will be noincrease in high 
school graduates, it will be necessary in the 
est tO attract a greater pers entage 


zincering 


te 


national 
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ECPD Program Revitalized 
1950 Annual Meeting at Cleveland Considers 
Important Proyzects 


NDER the leadership of the chairman 
Dr. Harry S. Rogers president, Poly 
technic Institute of Brooklwn, the Engineers 
Council for Professional Development mad 
substantial progress toward a revitalization of 


its program at the eighteenth annual meeting 
held at the Tudor Arms Horel, Cleveland, 
Ohio, on Oct. 20-21, 1950, with an atrendance 
of 174 members and guests 


A. R. Hellwarth Luncheon Speaker 


The meeting opened at noon on October 2 
with a luncheon at which L. F. Grant, vice 
chairman, ECPD, associate professor, Queen's 
University and Royal Military College, Kings 
ton, Ont., Canada, presided. A. RK. Hellwarth 
assistant to employment-manager, The Detroit 
Edison Company, spoke immediately follow 
ing the luncheon, on the topic, “Relationship 
of Guidance to ao Industry Recruiting Pro 


garam 

Mr. Hellwarth said that industry invests at 
least $10,000 and two years of irreplaceable 
tume before a newly recruited engineer ts able 
to accept the full responsibility of a job in a 
modern industrial organization. Career coun 
scling given wisely and carly may reduce the 
oumber of men who fail co measure up during 
the training pertod and will help ‘industry 
save tine, money, and bring happt ress rather 
than disappoinement to the potential em 
ployee He recommended use of the term 
career planning’ instead of ‘guidance, 
stating that the primary responsibility for 


selecting a proper career 1s with the individual 
himself. He discussed factors that affect career 
planning at various age levels—-high school 
and college and suggested ways in which the 
effectiveness of counseling might be im 
proved. In reference to tests used for voca 
tional-guidance purposes, Mr. Hellwarth spoke 
of the cost involved and the availability of 
qualified persons to give and interpret them 
Caution should be exercised in using tests 
properly,” he asserted ‘Tests are helpful, 
but should be thought of as another tool or 
aid to effective career planning.” He closed 
his address with reference to the development 
of tests to discover latent “human relations 
ability in individuals. Some work has been 
done in this field by The Detroit Edison Com 
pany, he reported, but complete details are nor 
ready for publication 


Reports of Committees 


Reports of ECPD Commuttees were presented 
discussed, and approved at sessions held on the 
afternoon of October 20 and the morning 
and afternoon of October 21. Dr. Rogers 
presided at these sessions Preprints of com 
mittee reports were available for the first time 
in the form of a printed pamphlet. Early 
publication of the complete revised reports is 
expected 

Z. G. Deutsch presented the report of the 
Committee on Student Selection and Guidance 
and discussed two principal phases of the Com 
mittee’s activity 1) The preparation of 4 
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guidance manual, publication of which ha 
been postponed; and (2) planning for researc! 
for future guidance materials, which included 
conversations on appropriate method ot 
gathering factual data on the relationship 
between success in the practice of engineering 
and success in absorbing the formal studies 
leading to an engineering career 

Ernest Hartford reported on the results of 4 
study of local guidance projects being cor 
ducted throughout the United States whi 
showed a considerable number of projects, 4 
diversity of method, and a wide variety of 
Organizations acting as sponsors 

In reporting for the Committee on Engr 
neering Schools, S. C. Hollister reviewed the 
accreditation activities of the past year. He 
asked for and received approval of a statement 
in “Differentiating Characteristics of an Engi 
neering Curriculum’ (see Mecnanicat Enoi- 
February, 1950, pages 122-123 
which attempts to clarify the policies to be 
followed in deciding whether a curriculum, 11 
geology, say, is an engineering curricul 
and offers a definition of engineering. This 
statement will appear with the final printing 
of the Committee report. He spoke brictls 
of the work of the Subcommittee on Graduate 
Education and the Subcommittee on Technica 
By far the greatest amount © 


Institutes 
interest was aroused by a subject introduced 
by Dean Hollister that was not mentione 
in the Commirtee report. This was a state 
ment regarding the declining enrollment 1 
high schools and in engineering colleges. The 
text of this statement appears on the precedis g£ 
page 

For the Committee on Professional Recogn: 
tion, R. H. Barclay reported on current acovi 
ties and on the status of the recommendatior 
» uniform grades of membership which were 
put forward a year ago and referred to the cor 
stituent societies of ECPD for adoption 

The brict report of the Committee on Ir 
formation included a statement to the etic 
that gross income from the sale of ECPD pub 
lications $12,500, or more than 
what it was last year 

William F. Ryan presented the report of th 


Comnutrtee on Er cering Ethics which sur 


marized progress in the adoption by constiti 
ent and other societies of che Canons of Eth 
for Engineers Sixty-five engineering socie 
tics have now adopted the Canons,”’ he re 
ported, ‘and 13 societies have endorsed ther 
with mf, 


lowever, superseding previously 
adopted codes 

Brief reports of the representatives ot th 
onstituent organizations were also presence: 
as well as a report by Ralph Goetzenberger « 


the Citizens Federal Committee on Educatior 


Annual Dinner Addressed by Rogers 
and Walters 
The annual dinner ot the Council and it 
guests, which was preceded by a reception, wa 
12, October 20. Colone 
Grant presided and introduced past-chairmen 
of ECPD and presidents of the participating 


held on Friday even 


societies present, as well as representatives 
Cleveland engineering groups. Dr. Roger 
paid tribute to the late Robert E. Doherty 
former chairman of ECPD, news of whose 
death had t beer received. He gave the 
substance of his annual report as chairman of 
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at THE 19SC ANNUAL 


Tell Berna, general manager, National Machine Tool Builders 


Association, Cleveland, Ohio; L. F 


MEETING HELD IN CLEVELAND, Onto, OcT 20-21, 1950 
Grant, vice-chairman, ECPD, 


right 
eld secretary EIC; Elmer Hutchisson, acting president, Case Institute of Technology, Cleveland, Ohio; W. J. W. Reid, president, Ors Elevator 
Company, Led., Hamileon, Ontario, Canada, R. H. Barclay, J. G. White Engincering ( orporation, New York, N. Y.; M. S. Coover, re ssor of 
Davies, secretary ECPD, Frank C. Tolles, consulting engineer, Cleveland, Ohio, 


trical engineering, lowa Strate College, Aime 


F. J. Van Antwerpen 


ECPL) (sce pages 895-896 of the November 
of Mecuanicat ) in which 


he scrongly recommended * that we define our 
adertakings more clearly and specifically; 
that che programs of our committees have 
tarper focus and continuity; and thar we 
rganize internally and co-operatively to pro- 
iuce more tangible and constructive achieve 
nents 

Speaking on the topic, 
Enginecring Education to the Profession and 

dustry Raymond Wal 
ors, president of the University of Cincinnat, 
aid that military preparedness will have an 
mmediate and devastating effect on higher 
education in America if present proposals are 
arried through 

The President's call for 3,000,000 men by 
the tall of 19§1,"" he said, 
us to higher education as total mobiliza 

n in World War II, since the draft is to be 
t the younger men 19 to 26 years of age 
Populanon within these y unger age groups ts 
iiminished, because of the low birth rare dur 
ing the 1930's, and by the exemprion of ver 
rans and men with dependents This, he 
la med, will result im an inc reased de r 1and for 
the college-age youth. He quoted US. Com 

ssioner of Education McGrath as saying 
The kind of personnel needed for military 
lucy -young, intelligent, able-bodied men 
nust be drawn from the age groups normally 
found in institutions of higher education 
Walters, another 


Relationship of 


n the Community, 


May prove to be as 


According to President 
danger for engineering education especially 
n the present selective service thinking or 
rudents in higher education The proposal 
all for a superior scholastic record in higt 
hool and college. In the face of heavy de 
nands in industry for engineers, the prospects 
¢ insuring an adequate supply of engineering 
tudents is woeful. The entire crop of $0,000 
graduates in engineering have already 

been absorbed by industry, and this repre 
nted an all-time graduation peak for this 
held. According to a survey made by President 
Walters, 75 per cent of over 500 approved col 
ges and schools have already shown sizable 
ccreases in full-time students compared with 


avearago. Engineering colleges show heavier 
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s, lowa; C. 


editor, Chemscal Engineering 


and Stephen I 


losses thaa other types of colleges, both in 
full-time students and in freshmen 

He claimed that part of the decrease was duc 
to a Department of Labor report which indi 
ated the field of engineering to be overcrowded 
The facts are that if §0 per cent of the freshman 
lasses in engineering school, graduate this fall 
it will supply barely 17,000 engineers compared 
to $0,000 total placed this year. Since only 
2.4 of high-school graduates are now going to 
ollege for engineering courses, and § per cent 
f the high-school graduates are needed to 
sustain the supply for such personnel, che 
Selective Service proposals, if adopted, would 
mean a drop of one quarter of the entering 
number. 

This, according to the speaker, concerned the 
entire nation The mass production of 
America and its consequent high standard of 
living depends on the training of the engi 
neering institutions of a large number of high 


grade engineers,”’ he concluded 


First Five Years of Professional 
Development 


Possibly the most stimulating evidence of a 
revitalized program for ECPD was found in the 
presentation on Saturday morning, October 21, 
of the report of che Committee on Professional 
Training. A six-point program was presented 
by A.C. Monteith, chairmanof the Committee, 
with che assistance of the chairmen of the six 
subcommittees to which were assigned the six 
parts of the proposed program. These pres 
entations covered work done by the subcom 
mittees during the year and are recorded in a 
voluminous report, ““The First Five Years of 
Professional Development,’ which has been 
circulated among the constituent societies in 
yeder to stimulate interest and support of an 
ambitious but fruitful project for the benefit 
f young engineers duriag the difficult period 
unmediately following graduation This re 
port shows how employers can organize orien- 
tation and training programs; how employers, 
schools, and engineering societies can team up 
for training jobs that none of them can ade 
quately accomplish alone, how engincering 
societies through local sections can direct the 
energy of young graduates into community 


Tyler, secretary 


AIChE 


projects, how legal registration 1s a tneans but 
not an end co professional development, and 
how the societies, colleges, and employers can 
encourage wider use of self-appraisal aids 
among young engineers 

With Mr. Monreich providing introductory 
explanation of the over-all program, introduc 
ing cach feature of 1¢ with appropriate remarks, 
and finally summing up the significance of the 
proposed activity, the six principal features of 
the program were presented in brief informative 


style as follows 


Training of the Young 
Hreckenridge 


Ornentation and 
Engineer in Industry, by H. K 
of the West Penn Power Company 

The Continued Education of the Graduate 
Engineer, by J. C. McKeon of the Westing- 
house Electric Company 

Integrating the Young Engineer Into His 
Community, by Karl B. McEachron, Jr., of 
the General Elecersxc Company. 

Registration of the Young Engineer, by H. 
B. Solberg of Purdue University 

Self-Appraisal Methods for Valuable Charac- 
teristics in Engineering, by Frank N. Ent- 
wistle of Newark College of Engineering 
speaking for the chairman of that subcom- 
mittee, Allan R. Cullimore, who was nor 
present 

Reading Lists, by Don P. Reynolds, Ameri- 
can Society of Civil Engineers. 


It is hoped that the substance of these ex- 
cellent will be available tor 
publication in a later issue 

Mr. Monteith distributed copies of a bro 

hure in which the program ot the Committee 
is briefly described, the suggested method of 
implementation is outlined, and an appeal for 
financial support is presented. It was explained 
that approval of the project by ewo thirds of 
the constituent societies of ECPD will be re- 
quired before the program can be put into ef 
tect, and it is confidently expected that this 
approval will be forthcoming as soon as all 
of che societies have had an opportunity to act 
m the proposal. The plan involves the hiring 
of a full-time field secretary qualitied to ad- 
minister it on behalf of ECPD under the guid- 
ance of the Committee. A number of com- 
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munities in which the plan 1s needed and would 
have reasonable assurance of support and suc- 
ess would be chosen. The field secretary 
would study the local needs and conditions and 
engineering 
Of ganizations, and educ ational institutions in 


assist the society, industrial 
each area, and initiate projects which eventu- 
ally would be carried on with local talent and 
support for che benefit of the community 

It was pointed out that the proposal of the 
Committee is, in effect, one that was suggested 
by Gen. R. I. Rees, the first chairman of the 
Commitree, and chat the present Committee 
had taken up the work interrupted by General 
Rees’ death 

Engineering Curricula Accredited 

il held 
10, 244 enginecring 
urriculums and 30 programs of the techni al 
ommenda 


At an executive session of the Coun 


oo the evening of October 


institute type were accredited on re 


non of the Committee on Engineering Sch 
The full list 
programs will appear in the forthcoming at 


of accredited curriculums and 


tal report 


Revised Charter Approved 
Aca luncheon on Saturday noon, October 2! 
at which Colonel Grant presided, Tell Berna 
National Machine Tool 
m the topic, The 


general 
Builders Association, spok 


manager, 


Place of the Engineer in Industry 
Following the luncheon, with Dr 
in the chair, the Council held it 
session. SD. Kirkpatrick presented the re 
port of the EC PD Committee on Unity. WA 
Carter, chairman of the Commuttee on Charter 


Rogers 
oncluding 


Revision, presented a revised charter which 
tollows un 
more specific as to wor ling in certain parts 


ibstance the present charter but ts 


The Council approved the reviston after dis- 
cussion and forwarded it to the constituent 


ocreties for adoption the revised 
harter ts formally adopted, the present charter 
will be in force 

A revision of che Rules of Procedure was also 
presented by Mr. Carter and discussed by the 
Council. Certain changes in 
ugeested and the amended Rules were adopted 


Aside from rewording 


wording were 


and are now force 
to make certain rules more definitive, the prin 
ipal changes introduced under the new rules 
relate to the committees of the Council. The 
standing committees are now 
Education Com 


wiginal four 


alled Guidance Commictec, 
mittee, Training Commitree, and Recognitior 
Committee \ new committee tv cover a por 
rion of the acervity under the former Committec 
the Education 


Engineering Schools (now 


Commrrtec) 1s added in the new Rules and ts 
alled the Student Devel ypinent Committee 
Two formerly special commattees, the Com 
mittee on the Principles of Engineering Ethics 
become 
standing commuttees muder the new Rules and 


and the Committee on Intormatior 


are known as Ethics Committee and Intorma 


coon Commuttec, respectively 

A resolution of thanks was adopted whict 
paid special eribute to Frank C. Tolles who was 
im charge f local arrangements tor che ¢ 


land mec ting 


Flection of Officers 


otheers were 


The following 


ed Harry S. Roger 


Grant, vice-chauman; W. H. Carey, secre- 
tary, E. H. Robie, assistant secretary. The 
Executive Committee for the year 1950-1951 
will consist of the officers and V. T. Boughton 
ASCE), C. E. Lawall (AIME), Guy R. Cow- 
ing (ASME), M. D. Hooven (AIEE), L. F 
Grant (EIC), C. G. Kirkbride (AIChE), 
Thorndike Saville (ASEE), and C. S. Crouse 
NCSBEE). Chairmen of the standing com- 
mittees elected are: W. F. Thompson (Guid- 
ance), S. C. Hollister (Education), A. C. Mon- 
teith (Training), R. H. Barclay (Recognition), 
W. F. Ryan (Ethics), and Walter E. Jessup 
Information K. L. Holderman replaces 
H. P. Hammond as chairman of the Committee 
on Technical Institute Programs. Representa- 
ASME on the Council for 1950-1951 
are Guy R. Cowing, William F. Ryan, and 
4. C. Monreath. —G.A.S$ 


tives of 


UNESCO Recruiting Teams 
of Specialists 
HE Technical Assistance Service of 


United Nations Educational, 
Scientific and Cultural Organization 


is seek- 
ing help of national commissions of Unesco 
member states in recruiting technica! special- 
ists for its educational and scientific projects 
Asia, North 
These pro} 
authorized 


authorized for 12 countries in 
America, and Africa 
$1,000,000, 
as part of the United Nations technical-assist 
ance program for underdeveloped areas 
Accerding to Malcom §. Adiseshiah, a 
natuve of India, who heads the Technical As 


sistance Service, technical specialists are needed 


and South 


ects, totaling were 


to serve on teams which Unesco is now ready- 
4 number of selections al 
Men and women 
high 
standing, have been able to arrange leave from 


ing for the field 


ready having been made 


already selected having professional 


industry, and 


regular jobs with universitic 
had an interest and knowledge of the 
to which they 


been 


Indonesia, 


have 
are being sent 
Funds allocated to Cevlon, 
Ecuador, India, Iraq, Lebanon, 
Liberia, Libia, Mexico, Pakistan, Iran, and 
All projects had been drawn up on 


yuntry 


have 


Thailand 
specific requests of the recipient governments, 


are subject to review by the UN Technical 
Assistance Board and must contribute to 
economic development or social problems 


related to such development. 
Further requests for Unesco assistance are 
»w being considered from Egypt, the Philip 
Isracl, Guatemala, Colombia, 
and British and French nonself 


pines, Burma 
El Salwador 
governing territories 
The U. S. National ¢ 
was established by law to advise the Depart- 
Unesco affairs and has che 


ymmuission for Ungsco 


ment of State ot 


major responsibi itv f Unesco programs in 
this country The U.S. National Commission 
s compo ed of 100 members Sixty of these 
represent national organizations ink g the 
Engineers Joint Council, and the « are 
selected as individual leaders from many 
helds 

R. M. Gates, Fellow and past-president 
ASME, as EJC representative ts spokesman for 
Americar enginecrs on the Commission 


George D. Stoddard president, University of 


MecHANICAL ENGINEERING 


IMinois, is president. The three vice-chair- 
men are Detlev Bronk, president, The johns 


Hopkins University; Erwin D Canham, 
editor, Christian Scsence Monitor; and Mrs 
Henry Porter Russell, San Francisco civic 
leader 


UET Continues Search for 
New Engineering 
Building 


= Carnegie ideal of unity of the engi- 
neering profession through ownership and 
occupancy of an engineering center as exempli- 
fied in the Engineering Societies Building 
New York, N. Y., is receiving much attention 
from the Real Estate Committee of the United 
Engineering Trustees, Inc 

The UET Committee is lonking for a new 
building large enough to accommodate al! 
engineering socicties who would care to estab- 
lish offices under one roof. The ideal building 
would have sufficient meeting and conference 
facilities to serve as a national center of engi 
neering 

The UET, a corporation formed by the 
Founder Societies (ASCE, AIME, ASME, and 
AIEE) to operate the Engineering Societies 
Building, report that while the ‘‘fortresslike 
shell"’ of the present building is in excellent 
condition, serious weak spots exist in such 
items subject to mechanical wear as windows, 
doors, elevators, and chairs in meeting rooms 
and auditorium. Recent surveys have shown 
that needed repairs would absorb much of the 
building depreciation fund accumulated over 
the years 

The most serious deficiency of the 43-year- 
id building, however, is its functional obso- 
The marble halls and monumental 
stairways are wasteful of space and costly 
to clean, light, and heat. The limited space 
facilities forced the ASME and ons 
other founder society to rent additional space 
for staff in nearby buildings 

During the past year the UET Real Estate 
Committee has been discussing the housing 
problem with “influential men whose back- 
ground was engineering’’ or who were "‘close 
enough to engineering to make them sympa- 
thetic to the advantage of bringing the increas 


ing number of professional societies under one 


lescence 


have 


root.’ 

The Committee has explored various exist- 
ing buildings as a temporary solution to the 
pace shortage. Consideration was given to an 
avitation from the Carnegie 
use part of a pr yposed 
ited Nations area, 


Endewment for 
International Peace 
building planned for the Ur 
costs showed that such a move 
The Committee's ex 


but aaalysis of 
would be prohibitive 
peric to dare 
eptable solution to the building problem ts a 


indicates that the only ac- 


new building which could encourage unity 


among the various engineering societies and 
ild become a national engineering center 
Interest in the present building by prospec 
difficuley sh be 


ed in selling it, according to the Com- 
“4 


tive buyers 1s such char no 


is currently valued at 


{ and 


The property 
* which $430,000 ts for la 


$ 
6505,000 for b 


Iding 
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National Science Foundation Board 
Announced by President Truman 


FOUR engineers, industrialists, 
and educators were appointed recently by 
President Harry S. Truman to the Board of 
the National Science Foundation which was 
authorized by the bill signed by the President 
on May 10, 1950. Members of che newly 
appointed Board are drawn from 16 states and 
the District of Columbia. Seven are univer- 
sity presidents, three college deans, three 
college department heads, university 
protessors, two research directors, two presi 
dents of public-affairs foundations, two indus 
trial-corporation presidents, and one a con 
sulting engineer. 

Three of the appointees are among the 24 
engineers recommended to the President by 
the Engineers Joint Council as qualified tc 
serve on the board when passage of the Na 
cional Science Foundation Bill was imminent 
The American 


four 


Two members and one Fellow 
Society of Mechanical Engineers are on the 
Board 


Members of the Board 


Members of the Board follow. Sophie D 
Aberle, special research director, University 
New Mexico, Albuquerque, N. Mex.; 
Robert Percy Barnes, head of department of 
chemistry, Howard Universiry, Washington, 
Dd. ¢ Chester 1. Barnard, president, Rocke 
teller Foundation, New York, N. ¥ Detlev 
Wulf Bronk, president, The Johns Hopkins Uni- 
versity, Balaamore, Md_; Theresa Cor, 
of biological chemistry, Washingtor 
Medical School, St. Louts, Me 
Bryant president, Harvard 
Cambridge, Mass ; John W 
Davis, president, West Virginia State College 
Charles Dollard, president 
New York, N. Y 
president, California In 
Cait 
om Wis- 
Paul M. Gross, 
Graduate School 
D. Humphrey, 


Gerti 
protesso 
University 
James Conant, 
University, 


Institute, W. Va.; 
Carnegie Corporation, 
Lee A. Dubridge, 
stitute of Technology, 

Edwin B. Fred, presidenc, ( 
Madison, Wis; Dr 
dean, Duke Un 
Durham, N. ¢ 

president, University of Wyoming, Laramie, 
Wyo; O. W. Hyman, dean, Medical School, 
and vice-president, University of Tennessee, 
Knoxville Robert F. Loeh, Bard Pro 
fessor of Medical Services, College of Physi 
ians and Surgeons, Columbia University, New 
York, N. Y Donald H. McLaughlir 
Homestake Mining Company San 
Frederick A. Middlebush 
presidenc, University of Missouri, Columbia, 
Mo.; Edward L. Moreland, Mem ASME, 
Jackson and Moreland, consulting engineers 
Boston, Mass.; Joseph C. Morris 
physics department and vice-president, Tulane 
id Mars- 
mathematics, Prince- 
Andrey A 
gineering, 


Pasadena, 
In versity 
consir 
versity 


Creorgc 


Tenn 


presi- 
dent 
Francisco, Calif.; 


head of 


University, New Orleans, La.; Har 
ton Morse 
ton University, Princeton, N. | 

Porter, ASME, dean of ¢ 
Purdue Universitv, Lafayerte, 
Reyniers, director, Bacteriology Laboratories, 
Notre South Bend, Ind.; 
Elvin ¢ 


chet, divisior 
pathology and botany, University 


professor 


Fellow 
James A 
Dame University, 
t plane 


t Minne- 


Stakman, 
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sota, Minneapolis, Minn; Charles Edward 
Wilson, Mem. ASME, president, General 
Electric Company, Schenectady, N. Y.; and 
Patrick Henry professor of biology, 
Spring Hill College, Spring Hill Ala. 
NSF Objectives 

One of the first tasks of the board will be to 
elect Among the objec- 
tives of the National Science Foundation are 
the following: (1) To develop and encourage 
the pursuit of a national policy for promotion 
of basic research and education in the sciences; 
support basic scientific re- 
search in the mathematical, physical, medical, 
biological, engineering, and other sciences; 
)) at the request of the Secretary of Defence 
to support research relating to national de- 
fense, (4) award scholarships and graduate 
fellowships in engineering and other sciences; 
5) foster interchange of scientific information 
the United States and 
6) evaluate and correlate 


Yancey 


its own chairman 


2) initiate and 


among scientists in 
torcign countries; 

any research programs undertaken by other 
the Federal Government; (7) 
commissions if necessary to 
maintain a 


agencies of 
establish special 
catry on its functions; and (8 
register of scientific and technical personnel, 
and to serve as a clearinghouse for chis infor- 
mation in the United Stares and its territories 
and Possessions 

The Act provides for an appropriation of 
$500,000 for 1950 and a sum not to exceed 
$15,000,000 tor cach fiscal year thereafter 


Results Announced on Fair 


Day’s Work Research 


2800 feet motion film showing 24 


industrial, clerical, and laboratory opera- 
tions, each at five different speeds, are now 
available to industrial and business firms to 
assist them in determining just what is a fair 
day's work, it was announced recently by H 
K. Work, director, research division, College 
of Engineering, New York University, New 
York, N.Y 
These films, Dr. Work said, are the product 
{ the first phase of a research program which 
has been in progress at NYU under the direc- 
tion of Herbert A. Lynch, Jr., for the past 
several years. The program is sponsored by the 
Committee on Rating of Time Studies of the 
Society for the Advancement of Management. 
These 120 separate performances were viewed 
by more than 1800 engineers in more than 200 
ndustrial companies throughout the country, 
Dr. Work explained. The observers’ ratings, 
some 1§0,000 in number, he added, constitute 
the data on which findings have been based 
Films are 16 mm, silent, black and white 
Recls have an avetage length of 350 ft. The 
manual which accompanies the films is divided 
into eight having che following 
headings 
How the time values were developed; de 
scription of the 24 operations; how to convert 
the time values into ratings for your system of 


sections 
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time study; time values; speed control of pro- 
jectors; rating errors; methods variations, 
and how to use films and time values 

Price of films and manuals is $495. Orders 
should be sent to Prof D. B. Porter, College 
of Enginecring, New York University, New 
York $3, NY. 

No rental films are available and only com- 
Income real:zed from 
work 


plete sets will be sold. 
sales will go for further 
Measurement 


research in 


Progress Reported in Anti- 
Air Pollution Program 


URING the 1950 Great Lakes operating 

season an intensive anci-air-pollation 
program has been carried on by the Lake Car- 
riers Association, Bituminous Coal Research, 
Inc , and the Coal Producers Committee for 
Smoke Abatement, 

Also co-operating in the program was the Aur 
Pollution and Smoke Prevention Association 
of America 

The program was organized in three phases 
First, the Lake Carriers Association and the 
coal producers arrived at an agreement on fuel 
specifications. In the second phase, operation 
of hand-fired and inechanically fired equipment 
on Great Lakes vessels was observed. Two 
survey engineers were placed on every vessel to 
be studied. Their function war not to attempt 
to correct any bad practices in firing or in ad- 
justment of instroments or equipment out of 
condition but racher cto catalog operational 
mistakes and equipment difficulties so that an 
over-all picture c yuld emerge upon which to 
base recommendations for correction 

The final phase of the project now under way 
is a ccroperative study conducted by equip- 
ment manufacturers and an Engineering Ad- 
visory Committee composed of representatives 
of the co-operating agencies. Out of this study 
will come a solution to the problem of excessive 
smoke emittance from mechanically equipped 
vessels 

Based on the information collected during 
the summer, it is expected that an elaborate 
educational program for operating personnel 
will be developed. This will consist of schools 
for operators and management. A new manual 
of instructions for use on shipboard will alse 
be issued. It ts expected that lectures will be 
recorded on wire tape 

During the winter lay-up period, any revi- 
sions and repairs to equipment and controls 
recommended by the survey enginecrs during 
the observation period will be made 

Members of the Engineering Advisory Com- 
Lyndon Spencer, Lake Carriers 
Association, chairman; M. E. Kingsbury, 
Fleet Engineers Committee, Lake Carriers 
Association; K. C. Stanbrook, Mem. ASME, 
Fleet Engineers Committee, Lake Carriers 
Association; E. D. Benton, Mem. ASME, 
Bituminous Coal Research Industrial Uriliza- 
tion Committee and Ohio Coal Association; 
E.C. Payne, Mem. ASME, BCR Motive Power 
Committee and Pitsburg Consolidation Coal 
Company; Elmer R. Kaiser, Mem. ASME, 
assistant director of research, BCR, and H. B. 
Lammers, Mero. ASME, chairman, Coal Pro- 
ducers Committee for Smoke Abatement. 
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Russell G. 


HE National Council of State Boards of 
Engineering Examiners held its 29th An 

nual Meeting at the Congress Hotel, Chicago, 
Oce. 9 11, 1950 

The mecting consisted of busit css scossions 
group meetings of delegates from zones of the 
National Council, and meetings of all the 
standing committees A fell weship party 
luring the first day and the annual banquet 
m the following day pr wided enjovable social 
interludes 

As main speaker at the banquet, N. W 
Dougherty, chairman, Tennessee State Board 
Architectural and Engineering Examuners, 
reviewed the history and accomplishments of 
the Council. Engineering registration, he 
said, was of comparatively recent origin. In 
the United States it began with the passage of a 
law in Wyoming in 1907 and was completed 
shen the District of Columbia passed its 
registration law in 1950 


History of Council Reviewed 


Referring to the Council itself, Mr. Dough 
erty explained that ic was formed for free dis 
ussion and the exchange of ideas. None of its 
acts or recomim«e ndations were birding m any 
if the boards because these boards were autono 
mous and were required to act under the 
laws of their own state and were not permitted 
to delegate any of their functions tw other 
agencic Boards can,’ he continued use 
information a id procedures sugges sted by other 
hoards; they can co-operate with each other in 
gathering information, in exchanging ideas 
and in getang uniformity 

The Council ts not a union whose mapority 
action 1s binding on all the members, it ts 4 
loosely knit association for the benefit of all 
ts members 

Uniformity of the state registration laws, 
Mr. Dougherty stated, was one of the problems 
liscussed at the firse meeting Gf the Council 
carly WO years ago. Uniformity was sull a 
problem today. Lack of uniformity was pret 
erable, he suggested, than a situation in which 

gistration were to be handled by a national 
Which could perpetuate mistakes tn all 


the state 
Unik 
t our procedures long before it will be 


rmity will be achieved in che spirit 


achieved by identical laws 
The future of the registration movement 
is bright he said “Ie has been solidly 
tablished on a sound legal basis and there 
have been cnough court decisions to show the 
nost confirmed skeptic that registration has a 
eal place in building an engineering profes 
Declaring that the NCSBEE can use some 
new blood, Mr. Dougherry urged chat vounger 


members be invited co council meetings. New 


member he sugec sted, may w bring new 
ideas which have not been considered during 
the formative years of che Council but which 
would undoubtedly be needed tor tature de 


velopmen 
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All Phases of Registration Reviewed 
at NCSBEE Annual Meeting 
‘arner Elected President for 1951 


New Officers 


The tollowing ofhcers were appointed tor 
1951 President, Russeli G. Warner, New 
Haven, Conn., wace-prestdent, C. Crouse, 
Lexington, Ky.; board of directors, Clarence 
Eckel, Boulder, Colo.; Stanley G. Palmer, 
Reno, Nev.; A. G. Stamford, Atlanta, Ga.; 
Thomas (¢ Shedd, Urbana, Ill.; Ned 
Spaulding, Hudson, N. H 

Boston, Mass., was selected as the annual 
meeting city for 1951, and Denver, Colo, for 
19§2 


157,000 Registered Engineers 


In his annual report as executive secretary 
[. Keith Legaré reported that there were at 
least 157,000 re gistered pr fessional engineers 
in good standing in the United States and 
territories; also that 18,647 engineers in 
training were registered in 26 states. Mem- 
ber boards reported thar they had regis 
tered 25,626 cngincers from other states, a 
fact that “‘emphasizes the importance of 
interstate registration and the need for worka 
ble procedures for handling this mmportant 
feature of registration 

During the year Loutsiana, New Hampshire, 
New Jersey, and Oregon amended their regis 
tration laws 


Registration by Endorsements 


Based on its 10 years of study of the problem 
of facilitating free flow of engineering talent 
and services across state lines, the Committee 


on Registration by Endorsement, headed by 
D. B. Steinman, suggested six policies for con 


sideration of various boards. They are 


1 Written examinations should be waived 
for applicants who have successfully passed 
reasonably equivalent written examinations 
for registration in another state. 

2 Written examinations should be waived 
in the case of applicants of long-established 
and recognized professional standing 

3 The requirement of oral examination or 
personal interview should be waived wherever 
possible in the case of out-of-state applicants 
of established qualifications who are regis 
tered in other states 

4 An engineer registered in other states 
should not be penalized for not securing regis- 
tration in a given state before he actually 
needs such registration 

5 The registration and renewal fees for 
cerufication ofr registratt m by endorsement 
should be kept to a minimum 

6 The repeated checking of educational 
credentials, character references, and experi- 
ence er‘dorsements should be minimized 


Since American engineers ‘‘cannot have the 
ideal of a single national registration,’ the 
report concludes, state boards should strive 
to minimize the obstacles created by state 
lines Professional engineers constitute a 
single profession and state lines should not be 
permitted to break up solidarity. Engineer- 
ing registration should be kept sensible, clean, 
and fair 

The Committee on Engineers in Training 
took cognizance of the aptitude among recent 
college graduates for crossing state borders 
during the first four or five years following 
graduation, and questioned the advisability ot 
charging annua! renewal fees for engineers-10- 
training certificates 


What Nonengineers Think About 
Engineering Registration 


opinion of nonengincers, especially 
personnel executives and officials who 
employ engineers, was the objective of a 
recent survey concluded by the National Coun- 
cil of State Boards of Engineering Examiners, 
the results of which were reported during the 
recent NCSBEE annual meeting in Chicago, 
Ill. A questionnaire was sent to 277 organiza 
tions in various parts of the country employ 
ing large engineering staffs, asking three 
questions about the effects of registration on 


ompany operation 
Summary of Replies 


The following is a summary of the 174 re 
plies rec cived 

1 De vou feel chat the registration of engi 
neers is advantageous? (a To the public 
Yes, 137; No, 12, In doubt, 6 4 To your 
company Yes, 83; No, §9; In doubr, § 
¢) To the engineering protession Yes, 131; 
No, 13; la doubr, 7 

2 In your organization ts the registration 
engineers recognized’ a By requirnng 
registration of enginecrs for certain positions 


responsibility? Yes, 46; No, 101 
By favoring the employment of engineers who 
are registered? Yes, 29; No, 111 ¢) By en 
couraging the registration of men in your em 
ploy who are qualified for registration: Yes, 
96, No §2 

3 Do you feel that registration is (4 
Raising the standards of engineering practice? 
Yes, 109, No, 25, In doubt, 3. (6) Gerting 
public recognition? Yes, 81; No, 44, In 
loubr, 15 

Comments 


Organizations were also asked to comment 
mM engineering-registration laws. The fol- 
lowing are some of the comments selected at 
random from the replies of more than 60 re 
turned with the questionnaires 

License requirements should be more strin- 
gent and some method of policing or censoring 
individual activities should be initiated 

While we do not require registration, we 
find that registered engineers are proud of their 
achievements 

Frankly, we have oo interest im registra- 
tion for engineers employ ed by our company 
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We depend on the management of our com- 
pany to maintain engineering standards and 
have not concerned ourselves much over regis- 
tration 

Professional engineers do little drum beating, 
hence do not get the recognition they deserve 
However, sales and application men, often not 
capable of actual enginecring, particularly 
seek registration and then do the drum beat 
ing for the profession. Registration laws 
should be made restrictive and the level raised 
somewhat 

We are favorably inclined but will be in- 
fluenced by future acticude of ASME 

A company when hiring usually digs deeper 
into a man’s qualifications chan mere evidence 
of registration 

We require engineers in supervising post 
uons, and parwcularly where public contact is 
an important part of the job, to be registered 

Outside of protecting the public, registra- 
tion does nothing a good technical society 
should not already be doing 

Quite worth while, but needs more policing 

Law should be strengthened and be better 
administered 

Registration is a step in the right direc- 
thon 

Registrati m secms to incrcase the stature 
ot the profession in the cyes of the public 

We see little value in registration, but feel 
sure the value will grow if the law ts fairly 
and professionally administered. We hope for 
more uniformity between states 

Registration is sure to raise standards u 
engin cering practice 


AWS Holds 31st Annual 


Meeting Oct. 22-27 


Eee American Welding Society held its 
ist annual Horel Sherman 
Chica Oct 1950. Members 
who attended the sessions had an opportunity 
their knowledge ot the most 


meeting at 
22-27 
to suppleme 
receat developments in welding, cutting, and 
the allied processes, and those who visited 
the 32nd National Metal Exposition and Con 
gress, held at the International Amphitheatre 
saw the results of welding research and its 
practical application in industry 
Announcement of the new officers and pre 
sentation of medals and awards highlighted 
the meeting. Harry W 
the president, New York 
poration, Camden, N. J, 
president for the coming Charles H 
Jennings, engineering manager, welding de 
partment, Westinghouse Electric Corporation, 
was clected first vice-president for 1950-1951 
Mr. Jennings has been selected as the 1950 
Adams Lecturer, an honwer awarded annually 


Pierce, assistant to 
Shipbuilding Cor- 
was elected AWS 
year 


to an outstanding welding scientist or engi 
Also elected at this meeting was Fred 
ASME, director of eng 
Warren, Pa., 


neer 
L. Plummer, Mem 
neering, Hammond Iron Works, 
to serve as second vice-president 

Wendell F. Hess, head of the department of 
Rensselaer Poly 
the Samuel 
tor 


metallurgical 
technic Institute, was awarded 
Wylie Miller Memorial Medal 
standing contributions to the advancement of 
Howard § 


cngineering, 
his out 


welding and cutting of metals 
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Avery, research metallurgist, American Brake 
Shoe Company, was selected as the winner of 
the 1950 Lincoln Gold Medal. This medal 
is awarded annually to the author of the paper 
judged the greatest original contribution to 
the advancement and use of welding. Mr 
Avery s paper, “Hot Hardness of 
Hard Facing Alloys,’ was published in the 
July, 1950, issuc of The Welding Journal 

Also announced were the winners of $2000 
in prizes in the 1950 Resistance Welder Manu- 
facturers prize contest. J. W 
Kehoe, Westinghouse Electric Corporation, 
was the winner of the $750 first prize for the 
best paper from an industrial source as the 
author of “A Practical Method for Obtaining 
Consistent Resistance Welds The second 
prize of $500 went to three Franklin Instirute 


winning 


Association 
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A. O. Bergholm, P. W. Swartz, 
Hoell, Mem. ASME, for their paper 
entitled “‘Stress Distribution Around Spot 
Welds.” I. Westinghouse 
Electric Corporation, received the $250 chird 
prize for his paper on “Variables in Cross 
Wire Welding of Dissimilar Metals.’ 

For the best paper from a university source 
Dr. Georges Welter, Ecole Polytechnique, 
University of Montreal, Can, was selected 
the winner of the $300 first prize for his paper 
on “Fatigue Tests of Spot-Welded Stee! 
Sheets The second prize of $250 was 
awarded to W. B. Kouwenhoven, The Johns 
Hopkins Instirute, and W. T. Sackett, Je., 
Battelle Memorial Institute, tor their paper en 
titled “Electrical Resistance Offered to Non 
Uniform Current Flow 


enginecrs 


and G. 


Goodman, 


SAM Explores Man-Power Situation 
at 1950 Fall Meeting 


Ni INAL man-power mobilization was 
foremost among the problems explored 
by industrialists, business analysts, and govern- 
ment officials at the 1950 fall meeting of the 
Society for the Advancement of Management 
held at the Hotel Statler, New York, N. Y., 
Nov. 2-3, 1950 

Even in the first stages of our ‘umived defense 
program an occupational man-power shortage 
is already developing, Robert C. Goodwin, 
Office of Defense Man 
In September and 
was noted in the 


executive director, 
Power, told che meeting 

October a marked increase 
shortage of engineers and metalworking crafts 


men, he said 
Goverment Man-Power Policies 


To aid industry in its man-power problems, 
the Government has instituted the following 
policies 1) Employers are being asked to 
place orders for additional workers with local 


PHIL CARROLL. MEM RECIPIENT 


« 
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othces of state-employment services, 
wide inventories of workers 
mended; (2) public employment offices are 
revising activities co meet these new demands 
resulting from man-power studies; (3 
analyses, and reports are being prepared on 
defense-connected problems by Government 
agencies; (4) local public employment offices 
are recruiting needed workers and encourag 


plane 


were recom 


studies 


ing better use of skills; (5) technical assist 
ance is being supplied to employers on stati 
ing for conversion to defense ourput,; (6) need 
less migration between communities and pirat- 
ing and hoarding of employees are being dis 
couraged where intense competition tor 
employees exists, top priority ts being given 
to detense establishments; (8) the Department 
of Labor and the National Security Resources 
Board, the Department of Defense, and the 
Selected Service System are participating 1 
policy decissons on draft inductions, recall ot 
reservists and national guardsmen, and con 
servation of 
sential to defense work, (9 
advertising for employees is being discouraged 
In-plane training and up-grading and volun- 
tary transfers are being encouraged. 
Describing the present situation as 


critical workers es 
indiscriminate 


or 


halt 
war, Ke 
search Institute of America, New York, N.Y, 
told a that the 
was facing rearmament with almost 
used reserves of man power. In meeting the 
needs of the Armed Forces, he continued, it 
would be tre 
quently better-trained personnel, who would 
be particularly hure Most of our foremen 
who will bear the brunt of tomorrow's out- 
put are in the under-40 group The scientitn 
professional, and technical personnel so im- 
portant to the services are in the age group 
Reterring to 
increasing Mr. Cherne 
predicted that where truly short supplies de- 


Leo Cherne, executive secretary, 


luncheon audience nation 


no 


the younger, more resilient, 


prized by the Army,” he said 


material shortages, 
velop, priometies and allocations would break 
down and would have to be replaced by a more 
precise method of distribution 


Somervell and Carroll Honored 


Gen. Brehon Somervell, U.S. Army, Rer., 
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president, Koppers Company, Inc,, Pites- 
burgh, Pa, was awarded the Taylor Key, 
annual award of the SAM, presented for 
major contributions to the science of manage- 
ment. In his acceptance address, General 
Somervell stated that if the internal and ex- 
ternal affairs of the nation were subjected to 
the same discipline which is generally found 
in private coterprise, the country would not 
face today some of its disturbing problems 
Phil Carroll, Mem. ASME, industrial engi- 
neer, Maplewood, N. J., was awarded the 
Gilbreth Medal for 1950, for his contributions 
to work measurement in the field of industrial 
engineering. Through his textbooks, Mr 
Carroll is well known in American industry 
for his writings on Management controls, 
work standards and st practices, and 


elimination of fatigue in industrial work 
Economics of Machine Replacements 


4 sound policy of replacement of worn-out 
and obsolete equipment was urged by Everett 
M. Hicks, manager, Grinding Machine Divi- 
sion, Norton Company, Worcester, Mass., in 
a paper on “Economics of Machine Replace- 
ments According to Mr. Hicks, 43 per cent 
4 the machines in use today are over 10 years 
old, One out of every five machine tools ts 
more than 20 years old. He estimated chat 
current postwar models were onc third more 
productive than similar machines of prewar 
design. He attributed to the use of haphazard 
aod rule-of-thumb methods for testing pro- 
posed replacements the failure to modernize 
continually on the part of management A 
second factor, Mr. Hicks said, was a false 
conservatism on the pare of financial execu- 
tives who fecl that security in business lies 
in sound bank balances rather than in modern 


machinery 
ASHVE Research 


HE American Society of Heating and 
Ventilating Engineers is supporting re- 


search in fundamental problems of heating, 


ventilating, and air conditioning in seven 
colleges and universities In cach case a grant 
of funds is made by ASHVE to the institution 
which turn utilizes its own laboratory facili 
ties and faculty in projects under the direction 
of the society's research advisory committee 
ASHVE also supports its own laboratory in 
Cleveland, Ohio Io addinon to contributions 
from individuals, government agencies, and 
industrial sources, the Society allocates 40 per 
cent of its annual membership dues for research 
purposes 

Schools co-operating in the program are 
College of Medicine, University of Llhinors, 
Chicago, UL, Case Institute of Technology 
Cleveland, Ohio; Kansas State College, Man- 
hattan, Kan Michigan State College, East 
Lansing, Mich Cornell University, Ithaca, 
Y., University of Minnesota, Minneapolis, 
Mino., University of Florida, Gainesville, Fla 

The research projects include such problems 
as air friction in the various fittings atcached 
to the rectangular ducts, the effectiveness of 
high-velocity aur streams for ventilating duse- 
ridden work areas and physiological adjust- 
ments of human beings to sudden changes in 


environment 


Nation Facing Sacrifices 
Major Eliot Warns 


HE military policy of the United States 
one of perpecual readiness’ to ward 
off attack anywhege against the free world, 
according to Major Creorge Fielding Elior, 
military analyst for the Columbia Broadcasting 
System. Major Eliot spoke before the Metro- 
polican Section of Tite American Society of 
Mechanical Engineers at the Tavern-on-the 
Green, New York, N. Y_, Oct. 23, 1950 

Because the policy entails prohibitive costs, 
the United Srares undertake’ calculated 
risks."" This meant, he said, that for the firse 
time the American people were faced with the 
possibility of actual war at home To make 
the nation strong, this generation of Americaos 
would be called upon to make many changes 
in their traditional way of life. ‘Business and 
pleasure as usual’! -will not be enjoyed for 
many years, Major Eliot stated 

Other changes, Major Eliot said, the country 
could expect were: One or two years of aniver 
sal military service for all citizens beginning 
in their 19th or 20th year; more controls in 
business; registration of women; and more or 
less of a continuing defense economy 

The nation’s military obligations call for 
U. S. marine divisions with ample amphibious 
and their ow, air arm acting in 
suppert of waval carrier task groups to achieve 
quick emergency action in any part of the 
world 

Should Sovier aggression materialize again 
he warned, this country ought.to be in a posi 
tion to meet it with a reserve of fully ready 
ground troops and tactical aircraft in the 
United Stares, together with sufficient Euro- 
pean ‘eirces and U. S. troops already in Europe 
able to contain the Soviet thrust until addi 
tional forces can be mobilized. These forces, 
he added, should be able to support also naval 
and marine forces in emergency operations 
elsewhere than in Europe 


Many Engineering Societies 
to Take Part In ASCE 
Centennial 


LEVEN national technical societics, 
cluding The American Society of Me 
chanical Engineers and one Canadian society 
have already taken formal action to partici 
pate in che international engineering convoca 
tion to be held in Chicago, Ill., Sept. 3-15 
1952, to celebrate the one hundredth anm ver 
sary of the founding of the American Society 
of Civil Engineers, the oldest professional! 
engineering society in America 
American and overseas engineering organiza 
tions have been invited to hold major meetings 
in Chicago, Ill., during the convocation period 
so that engineers from all over the world can 
‘gather to exchange ideas and information of 
value to one another with 0 one group taking 
place of special prominence The convoca 
tion is under management of Centenmal of 
Engineering, 1952, lac 
When the ASCE was founded in 1852, the 
designatior , civil engineer, was quite diticrence 
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from that accepted today, being used to differ- 
entiace them from the specialized work of the 
military engineer. It included all branches of 
the engineering profession as well as architects 
As the industrial revolution expanded to the 
giant concerns of today, and as with che other 
professions, specialization became tiecessary 
Various groups of engineers such as mining, 
mechanical, electrical, and chemical, formed 
societies of their own, but all had their incep 
tion in the original society of civilian engineers 
founded in 1852 

During the one hundred years that have 
passed since the founding of the American 
Society of Civil Engineers, the branches of the 
engineering profession have grown more spe- 
cialized and less generally informed about the 
activity of the profession at large. The Cen- 
tennial Convocation will give the engineers of 
the country an opportunity to atrend meetings 
and hear technical papers of the other branches 
engineering, and to obtain pertinent in 
formation on the developments available 
to them trom specialties outside their owt 
fields. 

An important part of the Centennial of Engi- 
neering celebration will be an Exposition dur 
ing the months of July, August, and September, 
1952. The incorporators of the Centennia! of 
Engineering have stated, ‘The purpose of the 
Centennial Exposition should be to tell che 
story of engineering and industry to the gencra! 
public The story of engineering and in 
dustry is one story. To take either withour 
the other would be almost impossible. For 
this reason it is essential co che engineer that 
vur industrial system be preserved on the same 
freely competitive basis on which it has been 
builr 


Hoover Manifesto Urged 
Engineers to Vote 


HE Civic Responsibilicy Committee ot 
The American Society of Mechaniwa 
Engineers ssued A nonpartisan manifest 
prior co the November clections urging eng: 
veers and all Americans to exercise their right 
to vore. The manifesto which declared 
American blood is being shed overseas 
Do not let democracy at home go by default,” 
was prepared by Herbert Hoover, tormer 
president of the United States, and an Honorary 
Member of the ASME. It was signed by 28 
other Hoavrary Members of che Society 
This ts a time of many crises,’ the mani 
testo read Some of chem reach deeper than 
even wat It declared that ‘this country 
stands as a great bulwark of treedom against 
che torces of totalitarianism” and warned that 

Americans are in serious danger of losing 
their priceless heritage of liberty within these 
shores through the shocking indifference of a 
substantial portion of our eleccorate. 

The statement was given wide publicity in 
the daily press and on some of the New York 
radio station According to William A 
Hanlev vice-president, Eli Lilly and 
Company Indianapolis, Ind., chairman 
ASME Civic Responsibility Commutree 
local ASME meetings under the auspices of 


his committee were held throughout 


nation ina drive to get out the vore 
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Progress Reported in High-Temperature 
Alloy-Steel Research Project 


ORE than $100,000 in money, materiais, 
M and services have been contribured to 
The American Society of Mechanical Engi 
neers for a study of what happens to a large 
number of high-temperature alloy steeis ad 
welded composite specimens when subjected 
to action of steam and corrosive gases at high 
temperatures for extended periods 

The contributions will support a long-term 
research project sponsored by the ASME Re 
search Committee on High-Temperature Stean 
Generation in co-operation with industrial 
and research organizations interested in high 
temperature industrial processes. 

What initiated the project was the realiza 


tion by engineers that turrhe 


steam-power generation lay the direcrion of 


higher temperatures, that lin 
was available about how some of the commor 
and recently developed high-temperature alloy 
temperatures above 1050 F, 


ited knowledge 


stecls withstand 
and finally, that if such knowledge were 
available, it would be applicable to other 


high-temperature industrial processes 
Objectives of Program 


For the alloys in question, this long-range 
investigation will study the following factor 
at temperature levels up to 1500 I 1) Na 
r thickness, permanence, and thermal 


ture 
wnductivity of oxide films wmed on steam 


swept surtaces,; 2) Resistance to gases ef 
ountered in commercial service 3. Metal 
urgical stability; 4) Effects of repetitive 
moderate temperature shock, (5) Behavior of 
welded composite specunens 

Some of the metals to be invest gated are 
ft Jl F and 1200 F- GE. chrome-moly 


vanadium; S$A-213-T22 SA-213-T21 SA 
213-T5; SA-213-T16; SA-213-T13, SA-213-T9 


Welded mMposite specimens 4¢ 1200 F 
1380 F, and 15 AISI-Type 304 AISI 
Typ 347; AISI Type AISI Type 116 
AISI-Type 310, AIS|-Type 3098S, Rustles 
GT-45, Timken 16-25-6; Incone Hastelloy 
C. and welded composite specimens 
Co-Operating Agencies 
In a recent progress report, the ASME Con 
mittee summarized advances made by the 
following research agencies 
Purdue University: Under the direction of 


n 
Prof. H. L. Solberg, head, School of Me 
chanical Engineering, equipment | being con 
structed for measuring the temperature drop 
across scale formed in the tubular specimens 
About 300 specimens will be studied after 
having been exposed to high-temperarure 
1s of trom three 
ted 


high-pressure steam for perix 
months to three years. Data on the 
s will be compared with data for new tube 


wf the corresponding materials to determine 


influ ¢ of the corrosion products upor heat 
trarster 

Battelle Memorial Ins'rtut Under the in 
mediate supervision of ]. H. Jackson, tt 
resistance of a number of tressed austenit 
allows to gases encountered nmercia 
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1} plants in various parts of the country 
Specimens will be exposed for about one 
year in boiler furnaces, fired by various 
methods, in a region where the gas tempera- 
ture 1350 F. Some of the co-operating plants 
burn oils from several sources while others 
utilize pulverized-coal firing with various 
burning systems. The preliminary design of 
the test rack was recently completed 

This field program was designed to comple 
ment closely controlled laboratory tests at 
Battelle, in which specimens of the same alloys 
will be’ exposed to different atmospheres at 
1350 F for 1000 hours. All possible combina 
tions of atmospheres having a high and low 
sulphur content, a high and low alkali con 
rent, and a high and low carbon-dioxide con 
tent will be used 

ASME Research Committee on Hegh-Tempera 
ture Steam Generation: To provide specimens 
for the heat-transmission studies at Purdue, 
and for metallurgical examination elsewhere, 
se veral ferritic nd austenitic materials in 
tubular form will be subjected to high-tem 
perature high-pressure steam for periods up to 
three years. The general design of the test 
racks in which the specimens will be exposed 
to steam at temperature levels up to 1500 F 
has been completed This is also true of 
superheaters, heat exchangers, and a de- 
superheater The racks will ultimately be 
installed at the Twin Branch Plant of the 
Indiana and Michigan Electric Company, 
American Gas and Eleceric Company System, 
at Mishawaka, Ind. Twin Branch will sup 
ply steam initially at 2050 psig and 1050 F to 
the Committee's equipment 

Bureaw of Sheps, Department of the Navy 
Detail design and mstrucnon of the five 
rest racks, § iperheaters heat exchangers, and 
desuperheater, for the Twin Branch Plant is 
being undertaken by the U. S. Naval Engi 
necring Experiment Sration, one of the Bu 
reau's laboratories. Welding investigations of 
some of the lesser known materials are being 
made prior to rac k fabrication. Another unit 
perating under the Bureau, the Naval Boiler 
and Turbine Laboratory, 1s concerned with 
developing instrumentation necessary to the 
operation of the racks 


Committee 


Members of the ASME Research Committee 
no High Temperature Steam Generation are 


Solberg, charrman, head, Sch ol of Me 
hanical Engineering, Purdue University, 
West Lafaverte, Ind.; W. H. Armacost, vice 
president Combustior Engincering-Super 
hearer, Ir New York, N. Y.; C. L. Clark, 
metallurgical engineer Special Steel De 
clopments, Stecl und Tube Division, The 
Rolle Bearing Company, Canton, 
ad of chemical divi 
The Detroit Edi 
h.; S.N. Fiala 
mechanical-engi 
1, American Gas and Electric 
on, New York, N. Y.; R. ¢ 


4, senior engineer, Westport Power 
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Meetings of Other Societies 


Dec. 16 

Institue of the Aeronautical Sciences, 
Wright Brothers Lecture, U So Chamber of Com- 
merce Auditorium, Washington, D 

Dec. 18 20 

American Society of Agricultural HKagineers, 
winter meeting. Hotel Stevens, Chicago, Ill 
Dec. 21 

National lnodustrial Conference Board, 
Hotel Waldorf-Astoria, New Vork, N.Y 

Dec. 26-30 

American Association for the Advancement of 
Serence, Hotel Statler, Cleveland, Ohio 


Jan. 8 12,1951 

Society of Automotive Engineers, annual meeting 
and engineering display, Hotel Book Cadillac, 
Detroit, Mich 


Jan. 16 

American Boiler Manufacturers Association and 
Affiliated Industries, midwinter meeting Hotel 
Cleveland, Cleveland, Ohio 

For ASME Calendar of Coming Even ¢¢ page 
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Production Station, Consolidated Gas Elec- 
tric Light and Power Company of Balumore, 
Baluumore, Md.,C C. Franck, manager, land- 
turbine engincering, steam division, Westing- 
house Electric Corporation, Philadelphia, Pa.; 
E. P. Hansen, design engineer, steam-turbine 
department, Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis., H. H. Hemen 
way, executive assistant, Foster-Wheeler 
Corporation, New York, N. Y.; VN. Krivo 
bok, in charge of stainless-steel section, De 
velopment and Research Division, The Inter- 
national Nickel Company, Inc., New York, 
N.Y, P. Magos, director of research, Engi- 
neering and Research Division, Crane Com- 
pany, Chicago, IIL, W H. McAdams, pro- 
fessor, department of chemical engineering, 
Massachusetts Institute of Technology, Cam- 
bridge, Mass.,; George Parmakian, mechanical 
engineer, Riley Stoker Corporation, Worcester, 
Mass.; E. L. Robinson, structural engineer, 
turbine-engineering division, General Ele« 

tric Company, Scheneceady, N. Y.; W.H 

Rowand, chief engineer, The Babcock & 


Wilcox Company, New York, N. Y.; and 
L. B. Schueler, sales manager, Diamond Power 


Specialty Corporation, Lancaster, Ohio 


Coming Meeting Notes 


Plastics 

LASTICS Shape the Furure’’ will be the 

theme of the Seventh Annual National 
Technical Conference of the Society of Plas- 
tics Engineers, Inc., to be held at the Horel 
Statler, New York, N. Y., Jan. 18-20, 1951 
The technical program has been arranged as 
a review of technological achievements 
the field of plastics during the last 50 years 
All persons in the plastics and related indus- 
tries are invited. SPE, whose membership 
numbers over 2200 and is divided into 27 
local sections in all parts of the United States, 
Canada, and Mexico, encourages original 
work in plastics engineering, promotes the 
development of ergineering standards, and 
publishes work of value to plastics technolo 
gists. C. Todd Clark, F. Burkart Manufac- 
turing Company, St. Louis, Mo., 1s president 
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Plant Maintenance 


THE Plant Maintenance Show will be held 
in the Public Auditorium, Cleveland, Ohio, 
Jan. 15-18, 1951. A plant-maintenance con- 
ference will be held concurrently consisting 
of four general sessions and cight sectional 
conferences 

Preventive maintenance will be the first 
topic at the general sessions. The sessions 
will divide into four sectional conferences on 
specif maintenance problems. The topics 
to be covered will be maintenance of electrical 
equipment, power-plant and heating equip 
ment, maintenance problems of the small 
plant, and selection and maintenance of light 
ing equipment 

The American Society of Lubrication Engi 
neers will conduct a panel on lubrication on the 
third day of the conference 


Air Conditioning 


THE Tenth International Heating and Venti- 
lating Exposition will be held at the Com- 
mercial Museum, Philadelphia, Pa., Jan. 22 
26, 1951, in conjunction with the §7th Annual 
Meeting of the American Society of Heating 
and Ventilating Engineers. Five technical 
sessions are planned on smoke measurement 
olar radiation, air flow and its measurement, 
and heat pump performance 


Metals 


THE Seventh Western Metal Exposition 
vill be held March 19 23, 1951, at the Audi 
corium and xposition Hall, Oakland, Calif 
More than 200 metal firms will exhibit new 
products and demonstrate application of 
metals in the oil, chemical, manufacturing, 
aviation, construction, mining, and other 
ndustrics. Under the theme Production 
tor America 100 rechni al I apers are planned, 


overing developments in processing, working, 


fabricating, treating, and application of metals 
The Exposition will be sponsored by the 
American Society for Metals, in co-operation 


with 20 other national technical societies 


Materials Handling 


THE Fourth Materials Handling Exposition 
will be held at the International Amphitheatre, 
Chicago, Ul April ~ May 4, 1951 A 
technical program taking up various aspects 
of materials handling will be held during 
three days of the exposition. The program 
will be sponsored by the American Materials 


Handling Society 


Forest Products 


THE Convention Hall in Philadelphia will 
look like a large woodworking factory in 
tull production when the Forest Products Re 
search Society holds its annual meeting ir 
Philadelphia, May 13, 1951, marking the 
Fifth Anniversary of its founding at the 
Forest Products Laboratory, Madison, Wis 
A nonprofit organization, F.P_R.S. works to 
facilicate exchange of information among 
individuals interested in forest products by 


publishing and distribuuing pertinent informa- 
tion in the field. Ies main objective is to 
encourage and promote efficient utilization of 
forest products 


Structural Engineering 


THE Fourth Congress of the International 
Association for Bridge and Structural Engi- 
necring will be held during a week in August, 
1952, Cambridge, Great Britain. The tech- 
nical session will be divided under three 
classifications 1) General questions; (2 
Metal structures; and (3) Concrete and rein- 
forced-concrete structures. Under General 
Questions, loading of bridges and structures, 
and dynamic problems will be taken up 
Under Metal Structures, the Congress will 
consider welding and welded connections, 
structural steel, and light metals, and details 
of design. Under the third classification, such 
topics as composition of concrete, effect of 
repeated and continuous loading, and dynamic 
stressing and fatigue strengths, will be taken 


up 


Engineering Literature 


Gears 


A NEW American Standard on Gear Nomer- 
clature, ASA B6.10-1950, recently published 
by The American Society of Mechanical Engi 
neers, assembles in one document terms, defi 
nitions, and illustrations pertaining to gear 
nomenclature. Except for changes in ar 
rangements, the new standard is essentially 
Standard No. 112.02 developed by the Ameri 
can Gear Manufacturers Association. Price 
of the 21-page standard is $1.50. Order from 
ASME Order Department 


Involute Splines 


HE American Standard Involute Splines 
ASA B5.15-1950) was recently published 
by The American Society of Mechanical Engi 
neers. The standard is a revision of the 1946 
edition and contains changes and additions 
recommended by the National Aircraft Stand 
ards Committee to define fits required for inter 
changeable assembly 
Involute splines are multiple keys in the 
general form of internal and external involute 
gear teeth, and are used to prevent relative 
rotation of cylindrically fitted machine parts 
The standard covers involute splines '/, 
one/two) diametral pitch to 48/96 diametral 
pitch, and from 6 teeth to $0 teeth, for both 
tlat root and fillet root types 
The 69-page standard contains 33 tables 
and 1s profusely illustrated. Price per copy 1s 
$2. Order from ASME Order Deparcment 
29 West 39th St., New York 18, N. Y 


ASME Boiler Code 


THE following addenda to the ASME Boiler 
Construction Code approved by Council of 
The American Society of Mechanical Engineers 
up to August 3, 1950, are now available on 


MECHANICAL ENGINEERING 


perforated sheets suitable for cutting up and 
pasting into published codes: Unfired Pres- 
sure Vessel Code, seven sheets, 35 cents; 
Welding Qualifications Code, 1 sheet, 10 
cents; Low-Pressure Heating Boiler Code, 9 
sheets, 40 cents; Power Boiler Code, 6 sheets, 
3$ cents. Copies can be obtained from ASME 
Order Department 


Nuclear Energy 


SECTION III, Reactor Engineering, of a 
proposed American Standard Glossary of 
Terms in Nuclear Science and Technology was 
recently issued in a preliminary edition by 
The American Society of Mechanical Engi- 
neers 

This is che third in a series of nine pam- 
phiets which will cover nuclear terms 
and technology in major fields of science and 
technology. The Glossary is sponsored by 
a Conference of 21 scientific societies and 
agencies organized by the National Research 
Council in 1948. Section III consists of 20 
pages of definitions and 20 pages of an alpha- 
betical index of terms appearing in all nine 
of the sections 

Sections of the glossary still in preparation 
are: I General Terms, II Reactor Theory, IV 
Chemistry, VII Instrumentation, VIII Isotopes 
Separation, IX Metallurgy. Earlier this 
year preliminary editions of the following two 
sections were issued: V Chemical Enginecer- 
ing; and VI Biophysics and Radiobiology 

Preliminary editions are being issued to 
make information tn the glossary available 
promptly and to afford users the opportunity 
to criticize and suggest revisions before the 
Glossary is finally accepted as an American 
Standard. Price is 75 cents. Order from 
ASME Order Department 


New AIEE-ASME Preferred 
Standard for Steam 
Turbine-Generators 


Joint AIEE-ASME Committee on 
Steam Turbine-Generators has completed 
a review of the prevailing standards. This 
reviston has been approved by the American 
Institute of Electrical Engineers and The 
American Society of Mechanical Engineers 

The revision consists primarily of the addi- 
tion of a 90,000-kw curbine-generator ro the 
group of preferred-standard machines. This 
means that the standards now cover seven 
machines. An 11,500-kw air-cooled machine, 
and 15,000-kw, 20,000-kw, 30,000-kw, 40,000- 
kw, 60,000-kw, and 90,000-kw hydrogen- 
cooled units. The new 90,000-kw turbine will 
be available either as a regenerative-cycle ma- 
chine or a reheat-cycle machine 

The new generator is rated at 0.5 psig hydro- 
gen pressure with 15 per cene additional kva 
capability above generator rating provided by 
increasing the hydrogen pressure co 15 psig 
similar to the other hydrogen-cooled ma- 
chines. In addition, it will be designed for 
operation at 30 psig under which condition the 
generator capability will be 25 per cent above 
its rating at 0.5 psig. The excitation velrage 
will be 375 voles with an option of 250 volts. 
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The generator voltage will be 13.5 or 14.4 ky 
The characteristics of the remaining machines 
have not been changed from the previous edi- 
tion of the standard except for the elimination 
of 11.5 kv as a standard generator voltage 
This change was found desirable because of the 
very few machines that were purchased with 
this voltage 

The revised ASME Standard No 


now available, and includes: (@ 


100 1s 
Preferred 


Standards for Large 3600-Rpm  3-Phase 
60-Cycle Condensing Steam Turbine-Genera- 
tors (Larger than 10,000-Kw Rated Capacity), 
and (4) Standard Specification Data tor Genera- 
tors for large 3600-Rpm 3-Phase 60-Cycle 
Condensing Steam Turbine-Generators (larger 
than 10,000-kw Rated Capacity 

Price per copy is @0 cents. Order from 
ASME Order Departement, 29 West 39th Street 
New York 18, N.Y 


People 


ASME Elects 


HE American Society of Mechanical 

Engineers has honored nine ot its members 
by electing them to the grade of Fellow of the 
Society. 

To be qualified as a nominee to the grade of 
Fellow one must be an engineer who has 
acknowledged engineering attainment, 25 
years of active practice in the profession of 
engineering or teaching of engineering in a 
school of accepted standing, and has been a 
member of the Society for 13 years. Promo 
tion to the grade of Fellow is made only on 
nomination by five Fellows or members of 
the Society to the Council, to be approved by 
Council. 

The men who, by virtue of their contribu 
tion to their profession and to the Society, 
were so honored are 


John F. Barkley 


John F. Barkley, chief, Fuels Ueilizaaion 
Division, Bureau of Mines, Washington, 
D. C., has contributed conspicuously to the 
early research work conducted by the Bureau of 
Mines with Henry Kreisinger, which resulted 
in new basic information on heat transfer 
through boiler tubes and the radiation error 
in measuring the temperature of gases. Later 
methods for improving fuel-burning equipment 
and the new information developed in federal 
plane betterment were passed on to industry 
Considerable information on smoke and flv 
ash and their prevention was developed in 
the federal government and assistance was 
given many cities on smoke abatement. The 
ASME publication “Example Sections for a 
Smoke Regulation Ordinance’ was prepared 
after seven years of work by the Fuels Division 
Model Smoke Law Committee, of which Mr 
Barkley During the war the 
national fuel-cfficiency program, under Mr 
Barkley’s general supervision, contributed 
substantially to the country’s war effort in 
coauthor of 


was Chairman 


saving fuel. He is author or 
numerous technical papers and Bureau of Mines 
bulletins which are widely used throughout 
the industry and profession. He is che in 
ventor of the intake feeder for suction con- 


vever 
Llewellyn M. K. Boelter 


Llewellyn M. K. Boelrer, chairman of the 
department and dean, College of Engineering 
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University of California, Los Angeles, has 
made notable contributions to research aad 
teaching. He has been partially instrumental 
in the development of the following devices 
and instruments Heat meter, radiometer 
(plated pile), head lamp testing stand, radia 
t10n integrator, and thermal analyzer. He 1s 
author of some 70 technical papers on heat 
transfer, mass transfer, and engineering ednca- 
tion. He was chairman of che ASME Heat 
Transter Division, 1943-1944, and is an active 
participant in many technical and educational 
societies. At UCLA he has solidified and 
extended techniques for handling of students 
iN engineering, instruction in the engineering 
curriculum, and enginecring-extension and 
engineering-research 
sponsible for the off-campus graduate program 
at Naval Ordnance Test Station, Inyokern, 
Calif., and Naval] Electronic Laborarortes, San 


divisions. He is te- 


Diego, Calit 
Oliver F, Campbell 


Oliver F. Campbell, consulcane and chief 
combastion engineer over all Sinclair Refining 
Company plants, has been one of the early ad 
herents of Kreisinger, and through his efforts 
the ust of pulverized coal was initiated on an 
oil-refinery tube still. He took part in a new 
program of fuel conservation in the oil indus 
ery and has devoted his entire life to this ac 
tivity. Due primarily co his efforts, working 
with furnace designers, cylindrical furnaces 
were designed which called for an entirely dit- 
ferent concept of burner arrangement. Com 
mercial applications incorporate his 
ideas on furnace design and a number of indus 
tries have converted from other fuels to oil 
firing due to his ability co analyze situations 
and redesign equipment. His has 
given impetus to higher pressures and super- 
heat temperatures in steam generation, im 
petus to proper design of furnaces, heat re- 
lease, heat absorption, and design of burners 
In the field of water treating and water in 
hibiting his knowledge of operation and de- 
sign has greatly influenced the high degree of 
success in water used tor b oth steam gcnerac ” 
and process equipment. He 
many ASME committees and is a past-chairman 
of both the Fuels Division and the Power Divi 
sion. He served on the Model Smoke Law 
Committee of the Fuels Division and on the 


research 


has served on 
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Special Research Committee on Furnace Per- 
formance Factors sponsored by ASME. He 
is che ASME represencative on the American 
Gas Association Subcommitree on Require- 
ments for Installation of Gas-Burning Equip- 
ment in Power Boilers. During World War 
Il he served on the Nationa! Fuel Ethctency 
Council, He has been active in the local 
Chicago Section of ASME and the An 
aua! Chicago Power Confereace. He is the 
author of many technical papers and holds 
several patents 


Joha A. Goff 

Joho A. Gotf, dean, Towne Scientific School, 
director of the department of mechanical engi- 
neering, University of Pennsylvania, and 
Whitney professor of dynamical engineering, 
has served the ASME as chairman of the Ap 
plied Mechanics Division, 1935, Protessional 
Divisions Committee, 1946, and Special Re 
search Commuttee on Properties of Gases and 
Gas Mixtures until Dec. 31, 1949. His 
work on the determination of the thermo 
dynamic properties of moist air has been 
adopted as an international standard by the 
International Meteorological Organization 
in 1947 and will appear in che forthcoming 
revision of Smithsonian Meteorological Tables 
He is the author of some thirty technical 
papers and the book “Notes on Thermo- 
dynamics," an undergraduate text on en- 
gineering thermodynamics which ts a unique 
treatment ot the subject 


Thomas A. Marsh - 

Thomas A. Marsh, Iron Fireman Corpora- 
tion, Cleveland, Ohio, has done much work 
in the field of design of stokers, chain-grates, 
underfeeders and spreaders, and contributed 
measurably co carly improvements of furnace 
design. He holds several patents on fuel 
burning equipment and accessories. His 
work has resulted in improvement in efficiency 
of burning Midwestern and lower-rank coals 
including subbituminous and lignite 
He made drafr-loss studies and established 
standards where none previously existed and 
corrected draft-system difficulties which led to 
his designs of 
He served tor ten years on the Advisory Com 
mittee of the Chicago, Ill. Departement of 
Smoke Abatement and is now serving on a 
similar committee in the City of Cleveland 
He has for many years been quite active in and 
is a past-chairman of the ASME Fuels Division 
and has been a member of the ASME Model 
Smoke Law Committec 


coal 


many unusual draft systems 


since Its inceptior 
He has presented four technical papers at 
ASME meetings and has had 42 papers pub- 
lished. He is author of ‘Combustion 
in the Power Plant’’ and “How to Buy, Sell, 
He has given over 300 Ic 
tures before engineering groups on fuel burn- 
ing and fuel conservarion. He was recipient 
of the Percy Nicholls Award in 1945 for nota- 
ble scteneific and industrial 
the field of solid fuels 


William Mittendorf 


William Mittendorf, combustion engineer, 
who from all indications was the first man in 
Cincinnati to have the title, has been with the 
Holmes-Darst Coal Corporation, Cincinnati, 
Ohio, since 1922. He has made important 


the 


and Burn Coal 


achievement 
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contributions to the technique of preparing 
and sizing coal. He .was the first co success- 
fully weigh bagasse on scales for making an 
eight-hour evaporative boiler test on a 
hp boiler using natural draft. He designed 
the furnace on which this test was made 
Since Mr Mittendorf joined Holmes-Darse, 
he has taken a keen interest in quality control 
of the company’s produce and was instru- 
mental in organizing and establishing a 
laboratory for analyzing coal samples from 
the Holmes-Darst mines to regulate quality. 
He has been actively engaged in consulting- 
engineering work over a wide area and as a 
teacher he has counseled and tutored many 
young men in the combustion-engineering 
field through the co-operative course at the 
University of Cincinnati. He has been con 
nected with smoke abatemene in Cincinnati 
and helped develop and guide the existing 
smoke ordnance into law 


John C. Siegesmund 


John C. Stegesmund, director, Engineering 
Division, Eli Lilly and Company, Indianapolis, 
Ind., has greatly aided the progress made in 
the development of pharmaceurical processing 
equipment. This work resulted in the instal 
lation of fractional distillation, 
ing, and special hydrogenation equipment at 
the Lilly plane. He has worked on the de- 
velopment of processing equipment for che 
work 


vacuum dry- 


production of insulin. His scientific 
includes aqueous distillation systems for under 
$0 F, heat balance in industrial plants, con- 
tributions in the field of low-temperature dis 


tillation processes, and the application of 
refrigeration to fractionating columns. He 
has instituted incentive systems for mainte 
nance employees at the Lilly plane 


Hilding V. Tornebohm 


H. V. Tornebohm, vice-president and tech 
nical director, Svenska Kullagerfabriken 
SKF), Gothenburg, Sweden, is an engineer, 
teacher, and author, His influence at home 
and abroad, particularly at conferences on 
mechanical standards is well remembered by 
his colleagues. He has made contributions 
to the development of machine tools, espe 
cially mn connection with ball and roller bear 
the promotion of gaging cech 
uques and tolerances. For his work he has 
received the honorary degree DE from Stevens 


ings and to 


Institute of Technology, 


1936; and Eidgenos- 
siche Technische Hochschule, Zdrich, Switze 
land, 1943. He delivered the chird Calvin W 
Rice Memorial Lecture at the ASME Semi- 
Meeting, Dailas, Texas, 1936. He 
has been awarded several honors in recogni 


Annual 


tion of his achievement by many countries 
He is the author of books and papers pub 
lished in Sweden and translated into many 
languages He holds 20 patents concerning 


machine design and gaging tools 


George W. Watts 


George W. Wares, director of engineering 


Standard Oil Company (Indiana), Chicago 
ll, whose career ts marked by carly and far 
sighted interest in mechanical problems whos 
tundamencal importance was geocrally recog 
nized only at a later date, as carly as 1918 ap 


preciated che need for extensive experimenta 


study of the change in tensile strengeh and 
other mechanical properties of metals at 
elevated temperatures. Information of this 
sort has since become invaluable co the design 
of equipment for petroleum refining and has 
made possible many other mechanical opera 
tions at elevated temperatures. Mr. Watts 
was searching for a sound theoretical basis for 
derermining the behavior of vessels under in 
ternal pressure as carly as 1925. He has been 
actively incerested in this problem ever since 
Pare of his contribution to present knowledge 
on the subject is set forth in the paper on 

Basic Elastic Theory of Vessel Heads Under 
Interna! Pressure,’ published in the Journal of 
Applied Mechanics, Match, 1949, pp. 55-73. 
In this paper Mr. Watts and his associate 
present a generalized computational approach 
to the analysis of stresses in pressure-vessel 
head. He was an early advocate of a!l-welded 
pressure-vessel construction and of nondestruc- 
tive (eray and magnetic) inspection tech- 
niques. Mr. Wares has served on many 
technical committees. During the war Mr 
Watts was granted leave of absence to direct 
tor Kellex Corporation the desiga, construc- 
tion, procurement, and erection of pumping 
equipment and process instrumentation for 
the Oak Ridge Uranium Diffusion Plante. Ac 
the present time Mr. Warts is a consultant for 
the Reactor Project of bookhaven National 
Laboratory. He is also industrial representa 
tive on the National Research Council Com- 
mittee on Undersea Warfare, Power, and Pro 
pulsion Panel 
plying co o1l-refining equipment 


He has several inventions ap 


JOHN T. RETTALIATA, vice-president, 
ASME, Region VI, was appointed vice- 


president of Illinois Institute of Technology 
Dr. Rettaliaca will become vice-president for 
academic affairs and will continue to hold hi 
present office as dean of engineering 


VLADIMIR K. ZWORYKIN, vice-president 
and technical consultant of the RCA Labora 
tories Division, Radio Corporation of America 
whose basic research and developments have 
made television a present-day reality, was 
1950 Progress Medal of the 
Society of Motion Picture and Television 


awarded the 


ingineers 

EARLE BUCKINGHAM, Mem. ASME, 
professur, mechanical engineering, Massa 


chusetts Institute of Technology, was des 
ignated recipient of the Edward P. Connell 
Award for 1950 by the Awards Committee of 
the American Gear Manutacturers Associa 
tion. Professor Buckingham was the ASMI 
Worcester Reed Warner Medalist, 1944. He 
is the author of ‘Analytical Mechanics of 
Gears’ (reviewed in MECHANICAL ENGI 
NEERING, November, 1949, p. 951) and 
other books and papers 


* 


IRVING LANGMUIR, 
Medallist, 1934, 


director, Gen 


ASME Holley 
retired 
Research Labora 
was awarded the 


recently associate 
Electric 


N. 


tery, Scher 


John J. Carty Gold Medal and Award by the 
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National Academy of Sciences at the banquet 
held during the 1950 autumn meeting of the 
academy 


WILLIAM A. HANLEY, Fellow and past 
president, ASME, was recently appointed 
president, board of trustees, Purdue University, 
Lafaverte, Ind 


MARION W. BOYER, vice-president and 
coutact director for manufacturing, supply, and 
transportauon, and chemical products opera- 
tions of Esso Standard Oil Company, has been 
appointed to the post of general manager of 
the U. S. Atomic Energy Commission as of 
Nov. 1, 1950 


KAUFMAN T. KELLER, Fellow ASME, 
president of the Chrysler Corporation, De- 
troit, Mich , was appointed by George C. 
Marshall, Secretary of Defense, to be director 
of guided missiles for the armed forces. In 
addition to advising General Marshall, Mr 
Keller will act as a consultant on guided 
missiles for the Defense Department's Research 
and Development Board and the Munitions 
Board 


Call for Applications for 
Freeman Fellowship 


HE American Society of Mechanical 
Engineers and the American Society of 

Civil Engineers have adopted a joint program 
tor awarding the Freeman Fellowships. These 
sucieties will follow a common policy 10 
making the awards; cach will handle the ap 
plications and make the awards in alternate 
years, and both will give publicity to the 
award cach year 

The Freeman Fund may be used for grants 
io aid of research, for aid in publishing meri 
tortous works related to hydraulic enginecring, 
tor translations, and for prizes and fellow ships 
The commuttees in charge for the two Socie 
tics have agreed to use the funds for the present 
in support of advanced study or research 
For the coming year, $2500 is available 

Applications for the Freeman Fellowship to 
be awarded by the American Society of Civil 
Engineers in 1951 are invited, subject to the 
tollowing conditions 


i The applicant completed 
three years of work or study in the field of 
hydrology or engineering subse 
quent to receiving the bachelor’s degree 

2 The applicant shall submit a program of 
study or research covering a period of at least 
nine months starting sometime during 19§1 

3 The applicant shall submit a statement 
vt the funds necessary under the fellow ship in 
der to carry out the proposed program 

4 In making the award, preference will be 
given to the applicant who is a member of one 
the two co-operating societies 

5 Applications should be submitted to the 
Society $ Freeman Fund Committee in care of 


must have 


hydraulic 


Secretary, American Society of Civil Engineers, 
$3 W. 39th Street, New York 18, N. Y., prior 
to Feb 1, 1951 The committee plans to 
nake the award by March 15, 1951. 
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EMBERS of The American Society of 
Mechanical Engineers increased their 
dues by approximately 25 per cent in a recent 
ballot on four amendments to the Society Con- 
stitution proposed at the 1950 Semi-Annual 
Meeting of the Society in St. Louis, Mo 
The dues amendment pertaining to Article 
C5 Section 2, was accepted by a margin of 118 
votes, approved by two thirds of the vores 
cast being necessary for adoption 
Three other amendments concerning makeup 
of Council, the first meeting of Council, and 
the time of appointment of secretary and treas 
urer, were overwhelmingly approved by mem 
bers. The dues increase will go into effect in 
October, 1951, therefore will not affect mem 
bers who have not yet paid their dues for the 
current vcar 
he amended dues of the Society will be as 


follows 
Fellow $25 
Member 25 
Associate 2 
Junior Member for seven years after 
graduation or until he reaches 
the age of 30 whichever occurs 
later 10 
Junior Member between seven and 
ten years after graduation, or be 
tween the ages of W and 33, 
whichever occurs later 20 
Junior Member after ten years tol 
lowing graduation or after reach 
ing the age of 33 whichever occurs 
later 25 


ASME Members Approve Dues Increase 


Increase Effective October, 1951 


Report of tellers for ballot amendments to 


the constitution which closed November 7, 


follows 


Toral valid ballors.. 13528 
Defective ballots 118 


Total ballots cast 13646 


Votes Votes No 
For Against Vote 
1 Increase in dues 
Change in Ar- 
ticle C5, Se 
tion 2 9137 4551 40 
2 Make-up of the 
Council 
Change in Ar 
ticle C6, Sec 


tion 2 12376 1011 141 
} First meeting of the 
Council 
( hange m Ar 
ticle €6, Sec 
tion 4 15201 161 166 
4 Time of Appoint 
ment of Secre 
tary and Treas 
urer 
Change in Ar 
ticle C8, Sec- 
tion 2 13127 241 160 


Signed Cors 
HB 
H. Brane 


AIME-ASME 13th Annual Joint Fuels Con- 
ference Held in Cleveland, Ohio 


Julian E. Tobey 1950 Percy Nicholls Medalist 


HE Thirteenth Annual Joine Conference 
of the American Institute of Mining and 
Metallurgical Engineers and The American 
Sociery of Mechanical Engineers was held at 
the Horel Statler, Cleveland, Ohio, Oct. 24 
25, 1950. Registration exceeded 300 
The two-day program included tour tech- 
nical sessions, two luncheons, and a banquet 
The ladies’ program consisted of an afternoon 
tea and a luncheon. All activities were well 
attended 
E. L. Lindseth Banquet Speaker 
T. A. Marsh, Fellow ASME, Iron Fireman 
Manufacturing Company, leveland, Ohio, 
served as toastmaster at che banquet on 


Tuesday 


The speaker was Elmer L. Lind- 
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seth, Mem. ASME, president, Cleveland 
Electric Illuminating Company, Cleve- 
land, Ohio, who spoke on the subject, ‘The 
Kilowatthour in War and Peace Mr. Lind- 
seth said that if the present trend continues, 
clectric-generating-plant capacity will triple in 
the next 20 years. He stated that che utilities 
have a dual responsibility, one ¢ 
service and the other to war preparedness 


civilian 


During the period ahead our liberties will be 
under strain; and a speculative boom, a 
stagnant standard of living, and tax rates so 
high as to stifle industry may bring about the 


loss of those chings we are fighting for. He 


listed these essentials for businessmen ! 

Run your business successfully 2) support 

the necessary control measures, and (3 
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JULIAN TOBRY (Jeff) ACCEPTS FRAMED 
CERTIFICATE OF THE PERCY NICHOLLS 
AWARD FROM EF. G. BAILEY, PAST-PRESIDENT 
AND HON. MEM) ASME AT AIME-ASME JOINT 
FUELS CONFERENCE 


develop executive man power with a broad 
outlook. These, he said, are methods to 
combat the ever-growing threat of socialism 
He called for a better-informed people since 
indifference and ignorance are the greatest 
threat to our present system in America 

Mr. Marsh introduced E. G. Bailey, pase 
president and Hon. Mem. ASME, who 
presented the Percy Nicholls award co Julian 
E. Tobey, Mem. ASME, president, Ap- 
palachian Coals, Inc., Cincinnati, Ohio 
This award, established in 1942, is presented 
annually for notable scientific or industrial 
achievement in the field of solid fuels 

John Rowland Brown, president of the 
Reliance Gage Column Company, Cleveland 
Ohio, was presented with the $0-year ASME 
Member Award by T. A. Marsh 

A. A. Potter, past-president ASME, dean 
of engineering, Purdue University, was called 
on cto present the ASME certificate of Fellow 
grade to John Barkley, U. S. Bureau of Mines, 
T ®. Marsh, Iron Fireman Manufacturing 
Company; and William Mictendorf, Holmes- 
Darst Coal Company 

Two luncheons were held during the 
conference. Elmer R. Kaiser, chairman of 
the ASME Fuels Division, presided at the 
Tuesday luncheon. He introduced H. G 
Dyktor 
lution, City of Cleveland, who spoke on the 
subject “Meet the Smoke Inspector 

At Wednesday's luncheon, Carroll FP. Hardy, 
chairman of the AIME Coal Division, pre- 
sided The speaker was George E. Whit- 
well, vice-president, Philadelphia Electric 
Company, Philadelphia, Pa, whose subjece 


commissioner, Division of Air Pol- 
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was “Competitive Aspects of the Utility 


Business." 
Gas Analyzers 


At the firse technical session, C. H. Barnard, 
Bailey Meter Company, Cleveland, Ohio, 
presented a progress report on ‘Gas Analyzers 
for Better Combustion Although gas 
analyzers have been applied successfully tw 
such equipment as coal fuel boilers, kilns, 
open-hearth furnaces, and continuous-strip 
annealing furnaces, there are still problems 
to be overcome, he said. Discussion brought 
out the need for additional information on 
the interpretation of the results given by gas 
analyzers. It was suggested that more infor 
mation be published on the mairtenance of 
gas-sampling lines 

Ar the same session five other speakers 
explored various aspects of coal characteristics 
affecting burning equipment. The speakers 
and their topics were: J. $. Bennett, American 
Engineering Company, underfeed stokers 
Robert Curfman, Cleveland Electric [lumina 
ing Company, pulverized coal; Earl Beckwith, 
Detroit Stoker Company, on spreader stokers, 
Harry Huston, Johnston-Jennings Division 
of Pettibone-Mulliken Corporation, chain 
grate stokers, and Frank X. Gilg, Babcock & 
Wilcox Company, cyclone furnaces 

At the afternoon session H. A 
General Motors Corporation, Detroit, Mich, 
discussed “The Causes and Probable Effects 
of Today's Fuel Situation Mr. Baldwin 
mentioned the history of the coal industry 


Baldwin, 


and stated that the advent of pulverized coal! 
and the growth of clectric generation had been 
influences on the 
He called for closer 
# the con 
such as thar 


very important outside 
growth of che industry 
attention to the desires and needs 
sumer and indicated that research 
on complete gasification, would be needed to 
insure markets 

The second paper was A Pactern tor Sound 
Fuel Procurement, by Marshall 
Pease, Jr., and R. J. Brandon, both from The 
Detroit Edison Company, Detroit, Mich 

Mr. Brandon outlined the method used i 
selecting and evaluating the fuel to be burned. 
If coal us chosen, he said, a further evaluation 
from (1) coal from one field 


must be made 


av THR BANQUET OF THe ANNUAL 
Left to reght: Clayton T Elder, chairman, Exex 
Coal Association, Joho F. Barkley, US 


1950 recipient of Percy Ni 
g Gon I 
cer, « 


Coals, Inc 
Eleceric Hlaminatin 


A. A. 


Ceruticate, 
Coal Division 
Crage 


AIMEE 


utive Commucttec, 
Bureau of Mines, 
holls Award; E 
A. Marsh, toastmaster, Lron Fireman Manufacturing Company, Cleveland, Ohio, who received an ASME Fello 
Elmer Katser, chairman, ASME Fuels Division; Carroll Hardy, chairman 
William Muttendorf, Holmes-Darst Coal Corporation, who received a Fellow Certificate, and John R. Brown, president, & citar 
lumn Company, Cleveland, Ohio, who rex ceived ASME $0-Year Membership Award 


lean of engineering, Purdue University; 


and (2) coal from competiuve fields. Sample 
cars of coal are obtained and the coal is com- 
pletely analyzed, ash-fusion temperature and 
moisture content being most important 

Mr. Brandon presented data which have been 
accumulated over the pase ten years. These 
data, presented in graphic form, showed yearly 
averages of heating value, ash content, coal 
consumption, coal storage, and comparative 
prices of coal and No. 6 fuel oil over chis 
period. Another graph showed the portior 
of coal costs which mine price, treaght charges 
and operating expense represent in burning 
oal from competitive fields 

Mr. Pease concluded the paper by outlining 
the four problems facing the coal industry 
1) Lowering operating costs by mechanical 
methods while maimtaining low ash and low 
water content, (2) handling coal during che 
winter, (3) labor relations; and (4) govern 
mental controls 

In the discussion it was brought out that 
operators are mistakenly 
trying to improve preparation when actually 
they are increasing the water content more 
than they are decreasing ash control. 


some small coal 


Coal Sampling 


At the Wednesday morning session B A 
Landry, Bactelle Memorial Institute, Colum 
bus, Ohio, presented a paper on “Coal Sam 
pling by Large Increment Weights,’ of which 
W W. Anderson, Commercial Testing and 
Engineering Company, Charleston, W. Va 
This paper described a 
sampling experiment that was aimed at 
determining the in percentage ash 
of large-weight, single-increment samples of 
an Indiana coal. The observed variance was 
broken down into its component parts which 
were calculated trom the data obtained. Re 
increments of large 
taken by mechanical 
samples at steam-generating stations, relatively 
few would be required for the coal studied 
a gross sample meeting present ac 
curacy standards. The suggestion was made 
that studies on other coals should be made to 
which, if generally 


was coauthor 


variance 


sults showed thar tor 


weight, such as are 


to obtair 


these findings 
true, might lead to an upward revision of the 


coohirm 


standards of accuracy in view of the practica 


ASME 


G. Bailey, past-president and Hon Mem 


JOINT FUELS CONFERENCE, HOTEL STATLER cI 
Fuels Division, Cleveland Engineering Society, F. D. Benton, general 
who recerved ASME Fellow Certificate; 


bility of mechanically taking larger numbers 
of increments 

The second paper was by Arthur L. Bailey, 
U. S. Bureau of Mines, and B. A. Landry 
Battelle Memoria! Instirute, on “The Effect 
of Coal Size on the Sampling of Coal for Float 
and-Sink Tests 

This paper discussed the problem of redu 
tion in weight of a gross sample of coal by 
subdivision to a convenient weight for labora- 
tory handling without loss of accuracy. The 
problem is aot facilitated by the imposed 
requirement chat, in float-and-sink 
work, the coal must not be crushed but may 
only be additionally mixed betore subdivisicr 
Data were presented giving the variance ot 
laboratory samples after a fairly claborate 
mixing procedure for four double-screened 
sizes of a Western Penasylvamia bituminous 
The authors presented a genera! method 
for relatang the variance found to the sampling 
characteristics of the coal in terms of the 
fractions contained of float, middling, and 
sink materials 


contro 


coal 


Fine Coal 


Ac che tinal session, three papers dealing 
with coal preparation were presented. Shiou 
Chuan Sun, Pennsylvania State College, pre 
sented a paper on ‘‘Frothing Characteristics 
4 Pine Orls in Flotation."" This paper de 
scribed the trothmeter which wa 
measure the volume and persistence of trorl 
as well as che volume of air bubbles entrapped 
in the liquid. Using this frothmeter, data 
were obtained on the frothabilities of the dit 
ferent grades of pine oil and its principal 
hemuc al ‘ omponents under various ¢ ondit ms 
The data indicated that the importar: factor 
influencing the frorthability of 


used 


pine ol are 


1 hemical composition of the pine onl 
2) pH value of the solution, 3) rate of 
acration; (4) ame period of aeration 5 
temperature ot solution, and 6 concentra 
tron of pine oil in solution 


D. W. Gillmore, Pennsylvania State Colicec 
next presented a paper on ‘Drainage Behavio 
and Warer-Retention Properties of Fine Coal 
t which C C. Wright of Pennsylvania State 
College was coauthor 


This paper discussed 


jewatering phenomena in an effort to obta 


EVELAND, OHIO, OcT. 25, 195 


chairma 
Appalac hia 
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a guide for the evaluation and selection of 
dewatering procedures. Laboratory tests were 
pertormed in vertical glass columns, four to 
right feet in height and with two, three, and 
six-inch inside diameters. From the data 
»bcained in the tests, the following conclusions 
were made: (1) A cojumn of drained coal 
Jivides into three zones, a high-moisture 
zone at the bottom, a low-moisture zone at 
the top, and a transition zone between them, 

) the water-retention rattern is established 
in a few hours; (3) the moisture-distribution 
partern depends primarily ou the size consist- 
ency of the material; (4) the rate and amount 
vt water draining from a column of saturated 

val increases with average particle size; (5 
areful blending of coarse coal with fine coal 
prior to dewatering decreases the height of 
the high-moisture zone and the percentage of 
meusture retained; (6) removal of the low 
mesture region of a drainage bunker results 
1 a lower moisture product; (7) the best 
bedding material is a suitable depth of che 
oal being dewatered; and (8) werting agents 
lecrease the moisture in the column but they 
Jo not increase drainage rate. Because of the 
cacessive quantity required, the use of wetting 
agents does inot appear economically feasible 


The third paper was by H. F. Yancey, 
M. R. Geer, and J. D. Price, U. S. Bu. cau of 
Mines. Its subject was “An Investijatron 
of the Abrasiveness of Coal and Its Associated 
Impurities."" Mr. Yancey explained the 
laboratory procedure used to estimate the 
abrasiveness of aoal. In this method, a set 
of blades was revolved for a fixed number of 
revolutions in a charge of coal and the loss in 
weight by the blades was used as a measure of 
the coal’s abrasiveness. Such variables as 
rotor speed, duration of rotation, weight and 
size of coal used, and clearance between the 
wearing blades and the walls were investi- 
gated 

Holding these variables constant, tests 
could be reproduced within 3 per cent for 
very abrasive coals and within 18 per cent 
tor coals which were not very abrasive 

In addition, the impurities were separated 
from the coal by the float-and-sink procedure 
and were tested for abrasiveness. Whereas 
oal had ranged from 10-150 milligrams weight 
lost, the impurities gave weight losses ranging 
from 300-2850 milligrams 

Reported by C. W. Poxrerrienp, Jun 
ASME, Research Engincer, Battelle Memorial 
Institute, Columbus, Ohio 


ASME Standards Workshop 


Pressure Piping 


HE final draft of a revision of the Code tor 
Pressure Piping was released for printing 

w the Executive Committee of ASA Sectronal 
<ommittee B31 at a meeting in the Engineering 
Societies Building, New York, N. Y., Oct 
Is, 1950 
in 1942 with supplements 1 and 2 following u 
944 and 1947. In 1948 Sectional Commuttec 
831 was reorganized and set about to bring the 
942 code up to date. This involved including 
n the revised code new materials capable of 


The present code was published 


meeting industrial requirements for pressure 
piping. The approved draft will now be sub 
mitted to the ASME Board on Codes and 
Standards, administrative sponsors of the Sec- 
con Committee. Later the proposed revisions 
vill be submitted to the American Standards 
Association for designation as an American 
Standard 

Ahead of the Committee are two project 
which are to be undertaken in co-operatior 
with the ASME Boiler Code Committee. They 
are: (1) Working up a standard for qualify 
ing welders of pressure piping, af d (2) exam 
ining the basis for establishing maximum al 
lowable working stresses for materials used 10 
botler construction and pressure piping The 
Committee also expects to undertake a com 
-hensive revision of the Code in two or 


nree years 


Drill Drivers 


4 PROPOSED standard on 
ollet-type drill drivers was recently submitted 
to the Sectional Committee B5 on Small Tools 
and Machine Tool Elements for letter-ballor 


iplit-sleeve 


ASME News 
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NUMBER OF CODES AND STANDARD» NOT IN- 


CLUDING BOILER CODES PUBLISHED BY THI 
1940-1950 

‘The significant increase in the number of 

odes published 19 the last few years indicates 


ncreasing acceptance by industry of codes and 
scandens developed by ASME 


approval. The proposed standard had been 
before industry for comment since May, 1950 
The standard was developed because the as- 
sembly of drill and collet-type driver requires 
drivers manufactured to close tolerances to 
insure thar collets fit standard drill shanks 
While various methods and mechanisms are 
used in American industry to drive twist drills 
the split-sleeve collet has been particularly 
popular in the automotive and other mass 
production industries for two reasons l 
Multiple-spindle drill heads can be designed 


with spindles on a very close center-to-center 


distance; and (2) bushing plates do not have 
to be moved when drills are replaced. The 
split-sleeve collet driver is designed to drive 
straight-shank -driils: In sizes larger than 
'/y-drill diameter the drill shank is tanged to 
insure proper functioning 
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ASME Calendar of 
Coming Events 


April 2-5, 

ASME Spring Meeting, The Atlanta Biltmore 
Atlaata 

Fisal date for submitting papers was Dee. 1, 1960 


April 16-18 

ASME, Region VIII, Anaual Meeting, Hotel 
President, Kansas City, Mo 

April 17.19 

ASME Process Industries Division Conference 
Lord Baltimore Hotel, Baltimore, Md. 

Final date for submitting papers was Dec, 1, 1860 


June 11-15 

ASME Semi-Anousl Meeting, Hotel Royal 
York, Toronto, Can 

(Final date for submitting popers——Jan. 1, 1961 
June 25.29 

ASME Oil and Gas Power Division Conference 
Baker Hotel, Dallas, Texas 

Final date for submitting papers--Jan. 1, 1951) 
Sept. 10-14 

ASME Industrial Instruments and Regulators 
Division and Instrument Society of America 
Exhibit and Joint Conference, Houston, Texas 
Final date for submitting papers —May 1, 1951 
Sept. 24 26 

ASME Petroleum Mechanical Engineering Con 
ference, Hotel Mayo, Tulsa, Okla 


Final date for submilting papers —May 1951 


Sept. 25 28 

ASME Fall Meeting, Hotel Radisson, Minne 
apolis, Mion 

Final date for submitiing papers May t, 1961 
Oct. 11-12 

ASME Fuels and AIME Coal Joint Conference 
Roanoke 

Final date for submitting papers —Jume 1, 1061 
Noy. 25 30 

ASME Annual Meeting, Chalfonte Haddon Hall 
Atlantic City, N. J 

Final date for submitting papers-—-Juiy 1, 1961 
For Meetings of Other Socteties see page 1025 


In its toreword, the Commuctee explains that 
the proposed standard is not intended asa 
recommendation of the split-sleeve collet 
driver. The need for the standard exists only 
because this type of drive needs close toler 
ances. No such need exists for other drill 
drivers for straight-shank drills 


Compressed-Air Machinery 


THE reorganization meeting of the Com- 
mittee for Safery Code for Compressed-Air 
Machinery was held at the Engineering Socie 
ties Building, Oct. 23, 1950. Vice-Chairman 
George P. Keogh, industrial code referee, New 
York Department of Labor, New York, N. Y., 
presided. The cask before the Committee is to 
expand the present code for compressed-air 
machinery, issued in 1939, to cover all types of 
compressed-air machinery for all applications. 

The committee reviewed comments from 
industry on revision of the present code and 
appointed subcommittees to undertake draft of 
revised sections. 


Nuts and Bolts 


MORE THAN 30 members of Subcommuttee- 
2 and § of Sectional Committee B18 on Dis 
mensional Standardization of Bolts, Nuts, 
Rivets, and Similar Fasteners met cogether at 
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the Carter Hotel, Cleveland, Ohio, Oct. 12 and 
13, 1950, to review final drafts of proposed 
revisions to the 1941 American Standard on 
Head Bolts and Nuts and Wrench Openings 
and the 1939 American Standard on Round 
Unslotted Head Boles. J. S. Davey, Russell 
Burdsall, and Ward Bole and Nut Company 
Port Chester, N. Y., presided on Thursday, 
October 12. H.W. Robb, standards division 
General Eleceric Schenectady, 
N. Y., presided at the meeting on October 13 

The members were saddened by the an- 
nouncement of the death of George S. Case 


Company 


chairman of board, the Lamson and Sessions 
Company, Cleveland, Ohio, on Oct. 10, 1950 
Mr. Case, a member of che Sectional Committee 
B18, had been active in ASME standards work 
for more than twenty years The meeting re 
cessed Friday afternoon so that members could 
attend Mr. Case's funeral after adopting the 
following resolution Resolved that in his 
death the Committee lost invaluable service 
inspirational leadership, sound judgment, 
humanitarian philosophy, an ardent worker, 
and a balancing influence which harmonized 
Members of 


the Committee will endeavor to carry on i 


Actions of the ASME 


the viewpoints of his associates 


accordance with his ideals. Members extend 
their deepest sympathy to the family of Mr. 
Case, and to the Lamson and Sessions Com- 
pany 


Wire and Sheet-Metal Gages 


SECTIONAL Committee B32, Wire and 
Sheet-Metal Gages, was reorganized at a meet- 
ing on April 25, 1950. As the first order of 
business, 1. V. Williams was elected chairman 
of the Sectional Committee. It was decided 
at that time to revise the standard for chin flat 
metals to include the 40 series of preferred 
numbers and to send it to industry for com- 
ment. It was also agreed that reference should 
be made to the 80 series as an appendix to this 
standard 

Ir was also decided that the Standard Sizes 
Stand 
ard Sizes for Wire for Mechanical Purporss’ 


for Wire will be changed to che title 


since the use of the American Wire Gage is so 
widely accepted for wire used for conductors 

The pre yposed revision ts now before in dustry 
for comment. For copies write to ASME 
Standards Department, 29 West 39th Sercet 
New York 18, N. Y 


Executive Committee 


At a Meeting at Headquarters, Oct. 18, 1950 


MEETING of the Executive Commiteee 
A of the Council was held in the rooms of 
the Society on Oct. 18, 1950. James D. Cun 
ongham, chairman, presided. In addition 
Mr. Cunningham there were present. Forrest 
Nagler, vice-chairman, F. S. Blackall, jr., 
Albert C. Pasini, Ralph A. Sherman, of the 
Executive Committee, H. E. Whitaker, Fi- 
nance Commiuttee 4 R. Mumford, vice 
president, bk. J. Kates, assistant treasurer 
C. E. Davie and Ernest Hartford 


executive 


sec tctary 
assistant secretary 
Social Security For Staff 


f the Pension Com 


On recommendatiot 
social security coverage for ASME 


muctee, 
employees subject to approval of two thirds 


f employees was authorized 
Research Agreements 


The following research agreements were 
authorized 1) Investigation of basic factors 
such as ash, slag, and fireside deposits that 
affect the efficient utilization of fuel in bouler 
turnace and (2) investigation of interaction 
of aluminum, nitrogen, manganese, silicor 
and chromium in the er aphitization of steam 
piping stecls. The first contract 1s with the 
U.S. Department of Interior and will be ad 


ministered by the ASME Research Commurtec 


on Furnace Pertormance Factor The second 
contract as with the Battelle Men Ir 
citute, Columbu Oh und will be ad 
the ASTM-ASME 
t of Temperature on the Prog 
Towne Lecturer 
A.W. Robertson, board Westing 
house Electric rah, Pa 
wa sclecte 1 as the Tow t om 


His subjece 1s ‘The Individual and Free Enter- 


prise 


Resolution of Thanks 


resolution was adopted expressing the 
thanks -of the Society to members of che 
Worcester Section and others who contributed 
to the success of the 1950 Fall Mecring 


Certificates of Award 


Certificates of award were approved for the 
chairmen of Sections 
Van L. Kenyon, 
Eastern North Carolina; Bruce E. Sherrill, 
Arlanta; Hans W. Forster, Buffalo; Raymond 
H. Tolman, Worcester; Glen L. Morris, Chat- 
Cedric M. Ellis, Birmingham 
Dean, Greenville 


following retiring 


Morris S. Smith, Virginia; 


tanooga, 
Francis 

A Certificate of Award was als appr wed 
tor Frederick A. Stearns, Northeastern Uni 
Boston, Mass 
Student Branch Commictee, Region I, “‘tor 


versity Ppast-chairman ot 


the excellent work done by chat committee 
ander his leadership.’ 


Use of Society Emblem 


Upon request of the student branch of che 
University of South Carolina who wanted to 
let the campus know that they are ardent 
supporters of the ASME, authorization was 
granted to all student branches to display a 
tecalcomania emblem of the ASME in cars 

Rate tor MECHANICAL ENGINEERING 

Up recommendation of the ASME 
the EIC-ASME Joint Con 
ference Committee, a subscription rate tor 

f $3.50 plus 
students at Cana 
dian schools where there is no ASME student 


branch but where che Enginecring Institute 


MECHANICAL ENGINEERING 


of Canada has student members. The rate 
is limited co 250 coptes and became effective 
Nov. 1, 1990 


New Library Agreement 


Upon recommendation of the Society's 
representatives on the Library Board of the 
United Engineering Trustees, Inc., the revised 
library agreement was approved. The major 
change in the agreement concerns ownership 
of books. The original agreement provided 
that each Society retain as its property all 
books contributed by it to the library. The 
revised agreement provides that ownership 
and title to books, documents, and equipment 
in the library be vested in the United Engi- 
neering Trustees, Inc 


Willis H. Carrier 


The Committee noted with regret the death 
on Oct. 7, 1950, of Willis H. Carrier, Honorary 
Member of the Society 


Appointments 


Appointments on boards, committees, and 
joint activities recommended by the Organiza- 
tions Committee were approved. The follow 
ing presidential appointments were con- 
Carl J. Eckhardt, ASME representa 
tive to inauguration of the president, Texas 
Agricultural and Mechanical College, College 
Texas; John N. MacKendrick, 
ASME representative to convocation for for 


firmed 


Station, 


mal presentation of university charter, Sain 
Bonaventure Universicy, Sainte Bonavenrure, 
N. ¥ David 3. Hopkinson, ASME repre 
sentative to dedication of Kingsbury Hal! 
University of New Hampshire, Durham, 
N.H.; John K. Beretta, ASME representative 
to dedication of Science Hall, Incarnate Word 
College, San Antonio, Texas 


West Coast Seminar-Type 
Meetings Popular 
used 


HE seminar type of 1 dur 
| the past season by che Southern California 


Section of The American Society of Mechanical 


Engineers in co-operation with the Institute of 
the Acronautical Sciences has won the uppore 
many West Coase engineers 

According to B. M. Craig, chairman, Avia- 
tion Instruments Committee, ASME Industrial 
Instr 


ents and Regulators Division, 


the es- 
sentials of a seminar are 1) A highly special- 
ized problem of local interest; a panel of 
speakers, each of whon explores some aspect 
ot the problem; and (3) an audience interested 


in and willing to discuss the pr »blem 
Seminars have been held on such topics as 


air-borne data recorders and galvanometers 


used tn flighe testing. In each seminar more 
than $0 eng from 20 companies partici- 
ted. Some came fr om points as tara Denver, 
Colo., and Tulsa, Okla 
Asked what steps | v 1 mmend to 
program cnairme her Sectro who mighe 
Na i fea, Mr. Cra Sal 
Ch bject int cal 
2 Choose an unbiased chairman who knows 
thi byect and who knows other n who 
t k the subjece 
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December, 1950 


3 Provide the proper publicity to let those 
meerested know in detail what is to be dis- 
cussed 

4 Select a panel of at least three and nor 
Over ten men to give five-to-cen minute 
marks’ on various phases of the subject as pre- 
arranged with the chairman. Those remarks 

wuld (4) review the subject; (6) describe the 
member's particular connection with the sub- 
ject; (c) give a brief history of the subject; and 

4) enumerate problems or questions perplex- 
ing workers in the field being discussed 

5 An off-the-record or let’ s-bring-it-up-and- 
kick-it-around attitude should be encouraged 
rather than a formal one. No one should be 
pinned down by the chairman nor should the 
chairman permit any other person to em 
barrass anyone present 


Erie Engineering Fund 
fe; Erie Section of The American Society 


of Mechanical Engineers recently turned 

over to the Erie Engineering Societies Council 
a fund of $2500 to be expended either on an 
engineering building, a library, a scholarship 
fund, or some other appropriate purpose au- 
thorized and approved by the engineering pro- 
fession in Erie 

The fund was what remained of money 
contributed by Erie engineering interests to 
cover expenses of the 1949 ASME Fall Meeting 
held in Erie in September, 1949 

A resolution passed by the Erie Section and 
signed by Basil § Cain, Dudley Selden, and 
Guy W. Wilson of the 1949 Fall Meeting Gen- 
eral Arrangements Commitcee, allows the 
Erie Engineering Societies Council to invest 
the fund and to use income for suitable cur- 
rent purposes but restricts use of the principal 
to some major project. The fund will be ad- 
ministered by the Erie Engineering Societies 
Council and the ASME Erie Section 


Pittsburgh Sectior Plans 


| pene that more than one half of its 
membership is composed of juniors, the 
Executive Committee of che Piresburgh Sec 
tion of The American Society of Mechanical 
Engineers planned the 1950-195] season to 


encourage greater partic patior ot younge 


members and junior members in Section 
activities 
On October 17, the Section held a ‘Junior 


Member Night" at the University Club, 
Pittsburgh, Pa. The purpose of the meeting 
was to bring together younger and older 
members of the Section. About three fourths 
of those who attended were junior Enough 


neers were on 


ions posed by the 


the older, experienc 


hand to ansv many 


feature of the Section’s program 1s 
Pittsburgh 


f the Founder S ties and the Eng: 


neering Socie¢ y 

In April Is Sp wing 
a tworday ference 
in parenership rah Secnon of 
the E.S.W.P. and the Society f 
menc of Management, America 
Hea 1 Ventilating Engineers 


Handling Society, a 


Material 
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Society of Refrigerating Engineers. A pro 
gram of eight technical sessions dealing with 
Pittsburgh industries is being planned 
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W. I. Collins, Babcock and Wilcox Com 
pany, Pittsburgh, Pa., is chairman of the 
Section 


Junior Forum 


How Is Your P.D.? 
A Method for Self-Appraisal 


By C. M. 


is your*.D.? How are you, a young 
mechanical engineer, progressing in your 
professional development? Not too well if 
you are typical. We engineers have been too 
little concerned with P.D. and with the steps 
which we must take as a group and as individ- 
uals if we are to achieve it. As a result too 
many young engineers tend to follow the foot 
steps of their predecessors and concentrate on 
narrow technical achievement. In doing so, 
they fail to give real P.D. the emphasis, the 
time, and the effort it deserves and requires 

What is professional development? May | 
submit my own definition 


Professional Development is the proc 
ess by which an inexperienced engi- 
neering graduate transforms himselt 
into a useful and active citizen as well 
as a competent professional engineer 


By way of emphasis, the goa! to be ac hieved 
is both competence as a professional engineer 
and usefulness as an active citizen. [| am 
firmly convinced that engineers —as individuals 
and as a group-will not achieve the pro- 
fessional status we desire unless, and unul, we 
supplement our substantial technical ac hieve 
ments with a responsible contribution to pro- 
fessional and social problems 

The translation of such broad and general 
aims of P.D. into a specific program ts a diffi 
cult proc edure. In the interest of clarification, 
let me outline nine areas of activity which con 
tribute to professional development. These 
nine items can serve both to guide the young 
engineer and to measure his achievement to 


ward the goal 


1 Develop specialized technical ability in 
your chosen field 
pany, tts products, and its operation 

} Broaden your engineering knowledge 

4 Familiarize yourself with the ‘profes 


crease your knowledge of your com- 


sional’ problems of engineer 
§ Obtain engineering registration 
6 Improve your communication skills 
7 Develop skill and ability in human rela 


8 Study the economic, political, and social 


problems of today 


) Practice responsible citizenship 
You may measure your present state of prog 


ress toward PD. by scoring yourself on these 


Member ASME, partner, Stanley Engineer 
ing Company, Muscatine lowa 
Presented at the ASME 1950 Sem:-Annual 
Mecting, St. Louis, Mo., June 19-23 


Stanley! 


nine items. Use a score of ewo for each of the 
first eight items and four for the ninth item 
ciuzenship is that important—making a pos 
sible total of 20 points. If you have achieved 
an adequate ievel of development in a given 
area, give yourself two points, if you are mak- 
ing good progress, one point; or, if you have not 
started work on an item or are not interested in 
it, a zero. Now, tf you aggregate 16 to 20 
points read no further, for your P.D. is ade 
quate. Otherwise, let me explain the impor 
tance of these nine items 

1 Specsalezed Technscal Ability The im 
portance of this is reasonably self-evident. We 
are in an age of specialization, and normally a 
young engineer must develop his knowledge 
and his ability in his chosen field as a stepping 
stone, even though he may later curn to the 
broader activities of management and super 
vision. Moreover, many engineers will con 
tinue their upward developraent in the special 
ized fields due either to a preference for such 
work; to a personality which is better suited 
to such activines; or to a lick of opportunity 
fo Move management ind supervision 

2 Knowledge of Your Company You have 
chosen it and cast your lor with it 
do not like it, move elsewhere, but as long as 


if you 
vou stay, learn about it. Familiarize yourselt 
with its organization; its methods, policies 
and procedures, its products; its prospects and 
its problems 

3 Broadening of Your Engineering Knowledge 
You cannot develop in a sealed comparcment, 
no matter what your specialty may be. Your 
work comes in contace with other types and 
branches of engineering. Your work is a part 
of a whole product or project. Whether you 
are in research, design, production, applica 
tion, sales, construction, Or Operation, your 
work is only a part of a whole. So learn more 
about the whole-—about the other branches of 
engineering and the other functions in your 
own field that have a relationship to your 
activities 

4 Awareness of Professsonal Problem: Ax 
quaint yourself with the “professional” prob 
le 


trit 


of engineers in order that you may con 


ite to their solution and to the attainment 
of professional standing. Learn about regis 
tration, ethi unification of ecnginecring 
societies, ECPD, legal status of engineers, and 
imular items 
5 Engineering Registration, Become a regi 

tered professional engineer by meeting the re 
quirement of your stare, whether or not vou 
are legally required to be registered. Regis 
tration, and the accompanying use of the term 
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Protesssonal Engineer,” is one ultimate 
nethod of achieving identification in the eyes 
the public 
6 Communication Skalis. Lmprove your abil 
ry co use the English language, both written 
and oral, in an effective and persuasive manner 
Blueprints, graphs, and the like are useful, but 
vou muse still sell your ideas and carry on your 
major Communications through the written oF 
poken word 
Human Relations. Throughout your pro 
tesssonal career you must work with people 
During your formal education you made only 
4 small beginning in the study of the funda 
nentals of human relationships. You need 
sow to increase your ability to get along with 
people and to understand them 
f human charac 


This involve 
tudy and practice, study 
teristics, behavior, and motives, and practice 
o human relationships 

Fromemic, Soctal Problems 
We are in a complex and confused era which 
questions the ability of mankind to control his 


The engineer cannot continue 


Politual, and 


ywhinventions 
aloot from the many ¢ 
wcial problems with which his community 


momic, political, and 


is country, and his world is grappling. Ir 


true engineering fashion he must understand 


the problems before he can venture his assist 
So he must study the 
of which were 


ance in their solution 
problems of the world, many 
partially created by his own work 

1 cannot overemphasize the 
mportance of Citizenship in professional de 
whether in reference 


clopment. tazeaship 


o your orgamzation, your community, your 


ountry, or the world--involves the accept 
sace of responsibilities and duties along with 
citizer 


He helps 
arry the load rather than ride on the backs of 


privileges and freedoms. A go is a 


participant rather than an observer 
thers. He exercises his right to vore and ts 
interested in local, state, and national politics 
He assists in the community activities which 
nake his town or city a desirable community 
tor himself, his wife, and his children, such as 
chools, 


Engineer citizens have an 


churches, youth activities, and others 


even greater re 


ponsibility which they must assume The 


problems of the world of today are, to a cor 
iderable extent, the resule of mankind's mis 
we of the industrial machine which the engi 


veer and the scientist have created. We engi 
icers have given birth co this grear productive 
iwilization which can do so much to improve 
he health and weltare of mankind, but we have 
its contro We 


had ittle 
have been too little concerned with the social 


participation if 


and economic problems created by industrial: 
We have assumed no responsibility 


vation 

tor the increasing destructiveness of our prod 
ts when they are turned to war 
For our own enlightened self-interest as well 


as tor the rd of socicty, we engineers must 


Accept a greater responsibility as citizens at d 


nust render a greater service in the control and 
ise of our “brain children In this direction 
will come public recognition of professional 


tatus 
How ts P_D 


all of chese nine areas, you are working toward 


It you are progressing i 


vour ulamate goal of becoming a protessional 


» work and 


enginect Practicing 


recenving the satisfaction and re 


carming 


wards thar go with truce professional develop 
ment 


Engineering Societies 
Personnel Service, Inc. 


These items are from information furnished 
by the Engineering Societies Personnel 
Service, Inc., im co-operation with the na 
tional societies of Civil, Electrical, Mechani 
cal, and Mining and Metallurgical En 
gineers. This Service is available to all 
engineers, members or not, and is operated 
on a nonprofit basis. In applying for 
positions advertised by the Service, the 
applicant agrees, uf actually placed in a 
position through the Service as a result of an 
advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 
in order to maintain an efficient nonprofit 
personnel service and are available upon 
request This also applies to registrant 
members whose availability notices appear 
in these columns. Apply by letter, addressed 
to the key number indicated, and mail to the 
Vew York office. When making application 
for a position include six cents in stamps for 
forwarding application to the employer and 
for returning when necessary. A weekly 
bulletin of engineering positions open 1s 
available at a subscription of $3.50 per 
quarter or $12 per annum for members, 
$4.50 per quarter for nonmembers, payable 
im advance 
Chicago 
84 East Randolph Street 
San Francisco 
100 Farnsworth Ave 57 Post Street 


New York 
S West 40th St 


MEN AVAILABLE! 


M&CHANICAL ENGINERR, industrial 


electives, 24, June, 1950, graduate, Clarkson Col 
lege, veteran, top sixth of class. Desires oppor 
tunity in refrigeration and/or air conditioning a 


estimating. or production 


Me.-706 
Destion Enaineer, 30, BSMI 
seven and a half years design heavy 


assistant to consulting 
and planning engineer 
famnly, veteran 
centrifugal 


machinery, one and a half years nonferrous 
foundry research, one year design and test air 
conditioning systems Desires responsible small 
plant position preferably Southeast Me 797 


Mecuanica Engineer, BSME, 27, three 
years steam, Di engineering officer in Navy 
lwo and a half years power-plant design, installa 
tion, one and a half years pharmaceutical-plant 
layout, piping Desires position in New York 
New Jersey metropolitan area. Me-7¢8 
Enoinetr, 27, BSME, 1948 
im pulp mill on 
and opera 


MECHANICAL 
married Two vears 
equipment imstallatron 


experience 
maimtenance 


tion Three years diversified board work Pre 
fers manufacturing industry, western Pa. of 
Ohio Me-799 

33, married, ME. Inside and 


outside experience in machinery and industrial 
furnaces, presently employed. Will relocate and 
travel Me 800 


Economic ANALYST OR CoNnsut 
anr, 38, married, ME, AB (Economics) with ex 
perience im teaching economics and cost analysis 
material supply, administration. Deco 
wartime staff work, knows Washington 
to grow with company con 
expansion, or con 
Prefers West 


research 
rated for 
Desires opportunity 
templating new developments 


Available immediately 


version 
Me 801.474-D-11 
POSITIONS AVAILARLI 
22-28 mechanical orf 


for board design work on tur 
compres and heavy rotat 
covering continuous d 
commercual 


electrical graduate 


t entrifugal sors 


ines 
ng electrical apparatus 
machinery in regular 


velopment or 


All men listed hold some form o ASME 


nembership 


MECHANICAL ENGINEERING 


production. Salary open. Western Pa 
General FuReMAN, seven to ten years ex 
perience, preferably in mass production Krow! 


mechanics of soldering 
Company manufac 
and radiators. 


edge of heat treating steel 

brass and copper desirable 

tures automobile springs 
311 


New York State Y 


Vice Presipent, 40-48, to take full charge of 
the company's product development and research 
program No responsibility for plant or produc 


tion engineering Company produces small 
valves, fittings. and a variety of metal component 
parts to industry 20,000 $30,000, New York 
N.Y. 


SUPERVISOR 30-40 
preferably industrial or electrical graduate, four 
to seven years’ experience in production and ma 
terial control, including planning and scheduling 
for maintenance and repair of heavy motors or 
railroad machinery and equipment Will be re 
sponsible for organization and administration 
planning and scheduling, production coatrol 
records, analyses, customer contacts, wage-iocen 
tive programs cost reduction and liaison 
with other departments $5500 $6000) Conn 
Y 4330 


ENGINEERS, 35-45 (a) Assistant chief me 
chanical-design engineer for large company of en 
gineering constructors in the steam-power-plant 
division. $12,000-$14,000 plus bonus b) 
sistant chief electrical-design engineer, as above 
$8000 $10,000 plus bonus Project engineers 
mechanical, to take complete charge of projects in 
the design and construction of industrial steam 


power station $8000 $10,000) plus bonus 
Cahf, Y-4331S 
InpuSTRIAL ENGINEER, particularly experi 


enced in department-store work with emphasis on 
MM) 


materials handling, warehousing, et« 7 
Washington, ¢ V-435 
Oesicn Derarrsman, under 40, mechanical 


at least ten years experience covering 
nd electrical trades in construction 
plumbing 


gtaduate 
mechanical 
industry, to design and detail piping 


sir conditioning, wiring, supports, etc $4800 
$5400, New York, N 
PLANT MawnaGer, 40-50, for company manu 


facturing high-pressure tanks Must have con 
siderable eaperience in steel fabrication, bending 
welding, ete $15,000 $18,000 Midwest. Y-4389 


Corer ENGINERR $5 SO engineering and 
executive expenence with machine tool builders 
preferably those who tool their machines for bigh 
production as for the automotive field This ex 
perience should be witli light and medium-weight 
machinery on drilling, tapping, counterboring 
ete Should have had experience on indexing type 
machinery for bigh-production hole work where 
operations are done progre 
and-fixture designer 
‘ohio 4405 


sively 
About 


good jig 


bonus 


ENGInesr, mechanical or elec 
trical degree, for manufacturer of temperature 
responsive instruments Experience 
and diaphragms desirable 


and pressure 
with Bourdon 
Wis. Y-4411 


mechanical graduate 
with experience in maintenance of rubber-muill 
machinery and power plant, to supervise maim 
plan new installations, keep cost records 

for rubber goods manu 


nPa Y-4419 


PLANT 30-35 


tenance 
make power studies, ete 
facturer $6500 Wester 


4 with five to ten 


$6500 Conn 


MECHANICAL ENGINEER, 32 
years’ experience in calculations 


Cater EN 


awNEER, 35 45, for manufacturer of 
household 


1 products Must have a 
at least five years’ ex 
design special machinery 
engineering in design of regular 
machinery 
and maintenance 
$10,000 -$15,000 


mechamica 


perience, to do research 


and do general 
industrial 
and operations 
of drawings and specification 
Northeast U.S Y-4438 


Metnoos En 


and household products 


establishment 


30 of five 


years’ experience. preferably in the machine-shop 
practice for industrial-management work Must 
be able to take blueprint and give sequence and 
operation Some traveling $6000 plus living 
sllowance Headquarters, New York Vv 
VY 4444 

PLANT ENGineer, 30-45, preferably mechanical 
graduate, minimum of five vears maintenance ex 
perience, to supervise plant engineering for cos 
metic manufacturer, $5000-$5500. New York 
N.Y. Y-4455 

ENGINEERS a) Mechanical engineer, thor 
vugh knowledge of all phases of mechanical-en 
gineering planning and design Should be well 
grounded in the mechanical features of building 
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IN BOILER 
BLOW-DOWN 
SERVICE 


Because they eliminate the commonest source 
of trouble and expense in ordinary blow-off 
valve service, Yarway Seat/ess Blow-Off Valves 
mean real economy to boiler plant operators. 
Yarways have no seat to score, wear, clog and 
leak. Lubrication is usually the only mainte- 
nance they require. 


Yarway introduced the seatless principle 
with the balanced sliding plunger many 
years ago... has constantly improved and 
adapted it to meet modern service require- 
ments. Mechanical and metallurgical research 
in Yarway’s own Steam Laboratory antici- 
pates changing conditions ... keeps Yarway 
valve design ahead. 

There is a Yarway Seatless Blow-Off Valve 
for every pressure. Iron body for 50 to 200 
Ibs., steel body for higher pressures. 


SEND FOR FREE BLOW-OFF VALVE BOOKLET. PLEASE 
INDICATE THE PRESSURE OF YOUR BOILERS. 


YARNALL-WARING COMPANY 
108 Mermaid Avenue, Philadelphial 8, Pa, 
Branches in Principal Cities 


(Above) —Cross section of Seatle 
Valve, flanged. 


OPERATION: After valve h 
closed, shoulder on balanced 
contacts upper followg 
‘orcing it down into ya 
pressing packing above and be 
making an absolutely tight valv 


(Below) —Balanced Sliding 
Packing Rings and Glands. 
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Myers, J. T., Kent, Ohio 


construction have thorough knowledge of the and heavy machinery experience, to assist plant 

selection nd use of equipment materials manager in planning regular production and Park, Jexome H , Dayton, Ohio . 

met ho« construction. and building costa Will handling special orders on a job-shop basis, co Prourts, Rosert 1 , West Orange, NJ 
Quinn, Georoe F , Falls Church, Va 


be responsible for the development and prepara ordinating design and material changes between 
tion of mechanical plans and design for all types engineering and shop, supervising progress records 
of structures and projects. $4600 6) Mechani and controls, etc $8000 $10,000 Northern 


Royspon, J. P_, Lorton, Va 
Satis, Davip M_, Shreveport, La 
Sawns, James J. N_, Chicago, Ill 


“ cal engineer, to be responsible for making fuel New York State. Y-4474 
costs studies and heat-conservation analyses for a ScHatia, Crarence Cleveland, Ohio 
utilities procurement division Will furnish tech ENGIN SERS a) Design engineer, mechanical Scnomer, Rowert Oak Ridge, Tenn 
ocal assistance to activities with respect to fuels graduate, at least ten years’ instrument or Semuctz, J A, Pittsburgh, Pa. 
best suited for use in fuel-burning equipment mechanical-devices experience, to redesign for Srraxs«i, A.W, Lyndhurst, N J 
secure the performance of check tests, and make production aneroid and air-pressure instruments Srone, Acseet RR, Laurel, Md 
recommendations $54 South v-4457 $7000 6) Ass.atant design engineer, mechanical Samuet, Brooklyn, N.Y 
graduate, with at least five years’ experience, to Jew Harvey W., Wyckoff, N J 
Assrsvant ro Prant Manacer 35-45 design and detail for production purposes, me Werzer, J. J. Detroit, Mich 
mechanical graduate, at least ten years super chanical instruments, and controls $4300-$6000 Transfers from Student Member to Junior 75 
visory experience covering steel plate fabrication Pa va79 


Obituaries 


Candidates for Membership and Transfer in the ASME 
Harry Phillip Briggs (1899-1950) 


Harkey P. Bricos, superintendent of power 


Te application of each of the candidates Loum R Endicott,N Y (Rta T Radio Corporation of America, Camden, N. J 
| linted below is to be voted on after Dee 25,; Muttee, Henry, New York. N Y died in Oaklyn, N. J., Sept. 9, 1950. Born, Cam 
1950, provided no objection thereto is made Myers, Ropeet C , Los Alamos,N Mex den, N. J , Feb 27, 1899 Parents, Henry P and 

hefore that date, and provided satisfactory NarPratin. Bernaro H., Toledo, Ohio Lucy (Wilkinson) Briggs. Education, attended 

7 replies have been received from the required Naoupt, Paut M_, Ann Arbor, Mich Carnegie Institute of Technology, Drexel Insti 
; number of references Any member who has NANDSESWARAIVA, N. S.. Madhugiri, Mysore tute of Technology. Hays School of Combustion 
j either comments or objections should write to India Engineering Married Marie Elizabeth Sangro 
j the secretary of The American Society of Me Norton, Rosext H , Coahuila, Mexico (Rt) 193. Assoc, ASME, 1946. Survived by wife 
chanical Engineers immediately Owens, Luster J , Chattanooga, Tenn and four children, Regina, Sister Mary Fides 
Perexsporr, Rosert J. Milwaukee, Wis Meadowbrook, Pa Harry P., Philadelphia 

Pa Kenneth C Lindenwold, N. J.; and twe 


Prieperer, Gacen K., Greenville, S C 


i KEY TO ABBREVIATIONS 
" { = Reinstatement and Transfer to Member Pors, K. J., London, Ont., Can Joseph Aldrich Bursley (1877-1950) 
Rano, H. J, Cleveland, Ohio Josers A. Bursiey, dean emeritus of students 
NEW APPLICATIONS Remy, Vincent P , Chicago, Il (Rt & T) and professor emeritus of mechanical engineering 
For Member, Associate, or Junior Reswick, Maurice, Rutherford, N J (Rt) University of Michigan, died in University Hos 
Rosser Drexel Hill, Pa (Rt&T) Ricumono, Wittam D , Je, Richland, Wash pital, Ano Arbor, Mich, Sept. 4, 1950. Born 
Exwin Del Mar, Calif Roseers, Joun A , Davenport, lowa Fort Wayne, Ind, June 14, 1877. Parents, Gil 
| Baetierr, Joun W., Peoria, Il Rock, Punir J, Byfield, Mass bert Everett and Ellen Rebecca (Aldrich) Burs 
Berve, Ricuagp ©, Lancaster, S. Ropinson, THeovork H.,Summit.N J (Rt & T ley Education, BSME, University of Michigan 
| Hisnor, Gunn R.. Austia, Texas Rt ye! STANLEY, State College Miss 1899. Married Marguerite Knowlton, 1908 (died 
Bonnet Hexley, Columbus, Ohio (Rt (Re & 1940). Author of “Heat Engines’’ with 
Bown heaaes F , Chicago, I Sanvo, F. A., Willow Run, Mich Allen. Jun. ASME, 1906, Mem. ASME, 1910 
Bowman, Gipeet T., Belmont, Calif Seumipr, Ricenary D , Kansas City. Mo Fellow ASME. 1946. Survived by three daugh 
Bean, Jessx, New York, N Sueeace, Riverton, N ters, Mrs William D. Angst, Ann Arbor, Mich 
. Beink, T. R., Michigan City, Ind SHERMAN, Lawrence, New York, N Y Mrs. John S. Winder, Fort Wayne, Ind Mrs 
Lures, Rome, Italy Stmons, Actison K_, Milwaukee, Wis Anna Steed, Dearborn, Mich ; seven grand 
Reooks, Pittsburgh, Pa Sinon, Ruston, La children; and a brother, Philip Kk. Bursley, Ann 
Kune, Rowert S , Cleveland Heights, Oho Sparks, Hynes, New York, N.Y Arbor, Mich 
Burk, Joun G, Tulsa, Okla Sperry, Cuester C , Kalamazoo Mich 
Husen, Cuartns New York, N Y Stare, Kenneta P., Waterloo, lowa Charles Harold Champion (1885-1950 
Casey, Howaro T, New Vork, NV Stones, Herwerr P Je, Yonkers, N Cuaries H. Cuampton, chairman, Ship Carbon 
Phoenix, Ariz Dallas, Texas Co of Great Britain, Ltd, and Charles H 
Crowiey, New York, N.Y Richarp W Chicago, Ill Champion and Co, Ltd, died in Knocke, Bel 
Dasnt, Din~akar P Poona, India THomPson, CALVIN A hicago, III gium, Aug 30, 1950. Born, Alfriston, Sussex 
Davenrorr, T A, Je, Grosse Pointe, Mich Tuomeson, Jour W., Park Hills Covington, Ky England, Nov 21, 1885 Education, East 
De Feare, A., Wilmington, Del (Rt) TILLINGHAST Joun A., White Plains, N.Y bourne College, Sussex, England, 1895-1899 
Paout, Atexanper, New Vork, N Y Davin Mi ata Ardingly College, 1890-1902, Senior Oxford Ex 
Dexestewresz, Silver Spring Md AGNER gy P er Calli (Ree amination taken and passed, 1901, matriculated 
Ie Rice, H A, Oswego, Ore ANSINE BO Aut asadensa ivo2 EE Mitiweinda Technical Engineering 
Franz, Savannah, Ga Wenvetin, Donato E_, Dayton, Ohio College, Leipzig, Germany, 1902-1905. Held 
James H., Rict Va Warrssipe, Rossat L., Dallas. Texas various patents concerning  electric-arc-lamp 
xen, Coantes F , Los Angeles, Calif (Rt&T) Wipeman, H.C , Ju, Monroeville, Ala carbons. Mem. ASME, 193. 
Deows, Cuamence R. Scotia, N. ¥ Witson, Dace G., Muncie, Ind. (Rt & T) 
\ Henry M , Temple, Texas Wise, Rowext Worthington, Ohio Robert Owen Collings (1926-1950) 
Kvoar, F., Pattersonvilie, N. ¥ Wu, Mino- Hua Les, Cleveland, Ohio 
} Younc. Tuomas Coatesville, Pa Rosert research engineer, Re 
A C., Oshkosh, Wis search Laboratories Division, General Motors 
Franks, Jauus K., Forest Hills, N.Y. Dewey W.. Larchmont. N Y Corp, Detroit, Mich, died in an automobile 
"Che 1950 = Born, Flyria, Ohio, July 31, 1926. Par 
Witminaten Del CHANGE IN GRADING ents, Paul O and Anna Coll ns. Educa 
Agtuur, Jamaica, NY Transfers to Member and Assoctate 1946: E 1047 
4 Cuesree E., Chicago, Il ALvaG, Chicago, Il 
a Harvey, |] D, New York, NY ANDERSON, NORMAN K_, Beloit, Wis Herbert Nathan Dawes (1871-1950 
ites, Gene, Detroit, Mich Haron, Trenton, 
Hocan, Josern Wichita Falls, Texas Batscu, Sreruen J , Kaukauna, Wis _ Herwerr N. Dawes, consulting engineer for 
Hoyt, Eaut D, Chicago, Baker, Racru D.. Salt Lake Citv, Utah New England Ehret Magnesia Manufacturing 
Hummer, Benyamin Cleveland, Ohio Bercutey, Wenpetr, San Francisco, Calif Co., Valley Forge, died Aug. 14, 1950 Born 
New York, N Brsnor, Prankiin G , New York, N Hudson, Mass, Feb. 5, 1871 Parents, Alfred 
F West Roxbury, Mass Stoney L., Queens Village, N.Y and Laura K (Pierce) Dawes Education, BS 
lounson, Wistam J, Brie, Pa Ray E., Cleveland, Ohio chusetts Institute Fechnologs 1893 
lones, Dwront Pittsfield, Mass (Rt&T) Brevoort, Howarep W Stewart Manor,N Y Married Clare Singer, 1923. Mem. ASME, 1902 
Kavrman, Luctne B, Phoemx, Arig (Rt&T Bur, ARMAND, Cleveland, Ohio Survived by wife 
Keere, Ie, New Castle, Del Rurorss, New, Melrose, Mass 
Kennuoy. Prank, Hutchinson, Kan Carr, Joun H._, Sierra Madre, Calif Ervin Moul Fitz (1872 1950) 
Kennuoy James Fayetteville, Ark Donovan, Mamaroneck, N M. Prevz, retired electrical engineer, died 
Kent, Horace I New York. NY Fatacunp, W ee, Corning, N.Y July 6, 1950, at home in Worthington, Ohio 
Keecnar, G., Lincoln, Neb Farpar, Leonarp, Berkeley, Calif Korn, Hanover, Pa., March 31, 1872 Parents 
Aesses, Joun Hamden, Conn CLARK I .Rochester,N \ Jacob and Carrie Moul Fitz Education 
Kimuet, Wactrer G, Rock Island, Il! Fereis, Roy M , Beaumont, Texas Rhode Island Technical Drawing School sum 
Kinsman, Greoror ¢ San Francisco, Calif Fostan R J], West Allis, Wis mer school, University of Wisconsin Married 
Kowvy, Wottam ©, Rapid City, 5 Dek Gaterarrn Frank W , China Lake, Calif Bessie Bliss Wiggim, 1914 Invented and de 
Kise, Kenr, Je, Takoma Park, Md G Wacker, Jeo, New York, N Y veloped lighting systems for railway cars Jun 
Kumar M . Weshington, D ¢ Harey, Winnebago, Il! ASME, 1901 Mem. ASME, 1916. Survived by 
Date T, North Canton, Oho HaRKeNRIDER, Roseet Winona, Minn wife 
Lucas, Ronerr Contr Haron Swarthmore, Pa 
Lvie, A, Signal Mountain, Tenn imse, Westfield, Mass Frederick William Greve (1885 1950 
PRANE Bicago Lewis, OLIVER ge. engineering, Purdue University, died June 14 
W Columbus Cloquet, Minn 1950 Born, Brooklyn, N. Y., July 28, 1885 
Chicago Ill Line... Je , Wilmette, Ill 
Mitts, New York. N Maxtin, Joun New Haven, Conn ASME News continued pace 1038 
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means 
dividend with R-C 


Savings in insurance premiums of $6,000.00) per 
month, and reduction of 500 different: policies to 
three. were obtained by one extraction processor. 
due to the elimination of fire and explosion hazards 
in his three plants, essentially aided by R-C Inert 
(as Generators. 

Admitting that this instance is exceptional 
because of the size of the plants, the amount of 
insurance. and other factors, nevertheless it os 
apparent that both large and small companies 
may make important savings in insurance costs. 
and provide improved protection against busines= 
interruption and property damage. 
where explosion and fire hazard- 
must exist in their processing. 

Through the use of inert gas. 
generated by R-© 
plant locations 


economically 
units. hazardous 


Mecuanicat ENGINEERING 


can be made safer against explosion and fire, thus 
proving again that “an ounce of prevention is 
worth a pound of cure”. Portable units are readily 
movable from one plant to another, or stationary 
units €an be installed where such hazardous con- 
ditions must be continuously contended with. 

Roots-Connersville has made many successful 
installations. Ask us to send you Bulletin 100-B-14. 
There is po obligation. 


Roots-CONNERSVILLE Blower 


512 Michigan Avenue © Connersville, Indiana 
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Car and Foundry Co 


Division, First Industrial Corp.. Boston, Mass 
Korn, New York, N. Jan 
Parents, William Christopher and Anne 


Coke Co., died Sept 


Benedict John Isidin (1895-1950?) 


Clarence Evelyn Kinne (1869 1950 
retired 1040, chief engi 


died Sept. 13, 1950 Born 


Evelyn and Margaret 


and daughter, Margaret © 


and Kimura F. (Kitel) Greve James Pleasants’Moore (1915-1950 - 
University of Wisconsin Me struct 
children, Elmira Ann, Frederick William Aug. 10, 1950. Born, Muskogee 
Inventor of an improved type of pitometer 10. 1915. Parents. Thomas 


Author of many technical papers (Hill) Moore Education, BSME, Georgia Insti 
Married Rita Weider 


tute of Technology, 1040 


hold, 1942 Jun ASME 


Albert Guidenbecker (1910 1949 wife and his parents 
GULOENBECKER, engineer, American 
Chicago, IIL, died in 1949 Olin Simmers Pfeiffer (1903-1949) 
Aug 6.1910 Education, at S engineer, Alliance Machine 
tended Armour institute Kvening Schuol for two Co, Alliance, Ohio, died June 17 
1947; Mem ASME, 1949 Gnadenhutten, Ohio, April 
Adam and Mary (Simmers 


Clifford Aylward Haha (1889 1950) BSME, Ohio Northern University 
ried Edna Shull, 1928 Mem. ASME 
vived by wife and three children 


president, Holtzer-Cabot 
Harry, and David 


Columbia University and University of Pennsy! Ranney (il Mining Co., chairman of board, Ran 


Hahn Education BSC F 
1913 postgraduate study Leo RANNEY, president 
Ariene Hitchcock, 1016; ney Water Collector Corp 
Aylward, Clifford Hitcheock Morro Bay, Calif’ Born, New Hartford, 
Author of many technical articles Assoc- Mem Aug 26, 1884 Parents 


western University, 1911 


Elmon Lawrence Hall (1881 1950) Fairbanks, 1927; stepsons, 
Robert Fairbanks Designer and 

Haut industrial engineer and retired largest water well; driller of first hydraulic oJ 

Portland (Ore) Gas and well Inventor of Ranney water mining proc 


1950 Born, Leadville esses oil from exhausted fields; 
Education BA Stanford coal to gas without mining 
Mem ASME, 1925. Survived ground-gas-storage resevuirs 
by widow, Gertrude B. Hall, to whom he was mar unmined coal, of excavating and earth-moving 
and four children, Mrs Glenn processes and tuachinery h 
Ore; Mrs. Rodney T. Jef patents Contributed technical articles to many 
yre.. Norman Elmon, Richard American and European journals 
Lawrence, both of Portland; and four grand 1940 Survived by wife. 


Allen Arthur Raymond (1836 1950) 
A RayMonn, superintendent Fuel and 


Istpin, whose death was recently Locomotive Performance 
reported to the Society, was a mechanical engi Railroad, Buffalo, N. Y., died in Westport, Conn 
Motor Co, Cleveland, Ohio Aug 30,1950 Born, Troy 
Russia, Feb 25,1805 Education Parents, Lewis Wasson and Charlotte E 


Naval Kngineers aad Architects Academy Raymond Education, BSME, Cornell Univer 
1916 Naturalized citizen of sity, 1910 Married Marietta K 
Author of papers published in technical Mem. ASME 1031 

Mem ASME, 193! Served on ASME Railroad Division Membership 
Committee Research Committee 
Performance Factors and its subcommittee Prop 
erties and Fuel Ash and Slag 
~ : dent, Air Pollution and Smoke Prevention Asso 
Bagley and Sewall Co ciation of America. Author of several papers on 
> Oo railroad engineering. Survived by wife and two 
children, Mrs. Susan (Thompson 
tion, public se hools and special courses in mecha ii Denver, Colo., and Allen A., Jr., 
Married Della L Brews er 


1809 Survived by wife 
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Last Ficst 
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done 
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Journal of Applied Mechanics Applied Reviews 


Nottly headquarters promptly of changes 


Leo Ranney (1884 1950) 


Wallace Austin and 


1920; Mem ASME, 1033. Survived by Adelaide (Clayton) Ranney 
lowa State Teachers College 
Marriea Clair Sussex 


Walter Reichen (1899 1950) 
Watrer Retcaen, mechanical 


Madile 
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charge of boiler construction, Sunbury, Pa 
steam-electric station, Electric Bond and Share 
Co., died July 18, 1950. Born, Frutigen, Switzer 
land, Sept. 14, 1899. Parents, Adolf and Mare 
(Reider) Reichen Education, attended Bern 
Technicum, Switzerland Naturalized s 
citizen Married Anna Mary Shultz, 193! 
Mem. ASME, 1950 Survived by wife and twy 
children, Frances Anne and Cameron Walter 


Arthur Scrivenor (1866 1950 

AkTHURB SCRIVENOR, consulting engineer, patent 
attorney, Richmond, Va. died Sept 8. 1950 
Born, Alvingham, Lincolnshire, England, April 7 
1866. Parents, Arthur and Mary Elhot | Brooks 
Serivenor Education st George's School 
Kings College, London, England Married Lucy 
Cargill Pegram, 1898 He was choir director for 
58 years at Holy Trinity Church aad its successor 
Grace and Holy Trmanity, Richmond, Va, and 
director Wednesday Club Chorus Mem 
ASME, 1901 Survived by wife and son, Arthur 
Ir, Durham, Conn. and four grandchildren 


Robert Fenton Simpson (1918 1950) 

Rowsert F. Simpson, mechanical engineer. de 
partment of applied mechanics, Stanford Ke 
search Institute, Stanford, Calif, died July 2! 
1950, at Menlo Park, Calif. Born, Kansas City 
Mo., April 25,1918. Parents, Charles Hoyt and 
Lucia Hoyt Simpson Education, BSME, Um 
versity of Missouri, 1941. Mem ASME, 1950 
Survived by his mother 


Lawrence York Spear (1870 1950 
Lawrence Y. Spear, chairman of board, Ele« 
tric Boat Co, Groton, Conn., died at his home in 
New London, Conn., Sept. 26,1950. Born, War 
ren, Ohio, Oct. 23, 1870 Parents, William 
Thomas and Francis Eliza (York) Spear Educa 
tion, graduate, U. S. Naval Academy. 1890. BS 
University of Glasgow, Scotland, 1893. Married 
Lilian Wing, 1902. He was instrumental in in 
suring the creation of the nucleus of a U.S sub 
marine fleet in the period before the first world 
war and ~as personally credited with six patented 
basic der.gns which are ap integral part of al! 
modero S. submarines. Mem. ASME, 1915 
Survivea by wife and a brother, Frederick R 

Spear. Geneva, N 


Arthur Hobart Taylor (1894-1949 
Hopart Tayvor, partner, The Garden 
Woodcraft Co., Culver City, -Calif., died Dec 20 
1949 Born, Princeton, Ind , Feb. 3, 1894 Edu 
cation. attended Purdue University Men 
ASME, 1946 


Edwin Silas Wells, Jr. (1902 1950 

Evwtn S. Watts, Je, sales engineer, turtive 
department, General Electric Co., Chicago, Il! 
died at West Suburban Hospital, Oak Park. Il! 
on Sept 10, 1950 Born, Chicago, Ill, Feb 24 
1902 =Parents, Edwin Silas and Bertha ( Bangs 
Wells. Education, BSME, University of Ilimos 
1923 =Married Catherine Newton, 1928) Mem 
ASME, 1942. Survived by wife and two children 
Judith and Jonathan Silas 


Walter Joseph White (1882. 1950 
Wacrek J. Warre, Balboa Heights. Cana! 
Zone, died July 7, 1950. Born, Port Elivabeth 
South Africa, June 12, 1882 Education, high 
school Naturalized U S citizen Mem ASMI 
1936 


Keep Your ASME 
Records Up to Date 


EADQUARTERS depends on its master 

membership file for answers to hundreds 
of inquiries daily pertaining to its members 
All other Society records and files are kept up 
to date through changes processed through it 
The listings in future ASME Membership Lists 
will be taken direcely froma che master file. It 
is important to you thar tt lists your latest 


mailing address and your current business 
connection 

The mailing form on this page is published 
tor your convenience. You are urged to use it 
in reporting recent changes 

Your mailing address 1s important to Head- 
quarters. Please check whether you want your 
mail sent to home or office address 
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WOLVERINE TUBE 


WE CARRY TUBE 
To You 


WE CARRY TUBE 
TO You 


One of our prospects (prior to 
becoming a customer) asked us 
whether we would sell tubing to him and also accept 
orders for tubing from his customers. 

We shouted an emphatic “No!” e 

That question is often asked by those who select » 
concerns to supply material as components of their 
finished products or for sale over their counters. 

Over many years we have maintained a definite 
policy of not competing with our customers. We try to 
protect their interests for we sincerely appreciate the 
relationship we have with them. 


As a customer, you can feel free to come to us 
for any help you need, knowing that your problems 
can be discussed with us in strict confidence. 

If you're our customer, we like that. And we're 
not your competitor, so you like that. 

Let us be of help to you. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 


1437 CENTRAL AVE. * DETROIT 9, MICHIGAN 
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All these Valves 
from One! 


Valve combinations for 90°;, of industrial piping 


assembled with 4 bodies and a handful of parts. 
BRONZE 
GLOBE 
VALVE 
150 Ibs. Steam 1) 
300 Ibs. O.W. G. JENKINS FIG. 106-A “FAMILY” | 


Start with the standard Fig. 106-A. Trimming a a ° 
is interchangeable in Globe or Angle body, Fy 
screwed or flanged. rae 


Fer Clese Control — In throttling serv- For Quick Opening ond Closing 
ice, the nut which holds the disc in the disc Merely substitute the bonnet and spind-¢ 
hoider is removed and replaced with from Fig. 941, im which threads ure 
Throttling Nut, Fig. 344 pitched more sharply 


For Lift Check Service — Globe or For Stop & Check Service — Use the 
Angle Bodies can be fitted with inter- 106A trim, but substitute this spindle from 
changeable Cap, Disc Holder, and Guide Fig. 630A and replace the regulor disc 
Disc Nut from Fig. 117A. Addition of nut with the check walve guide disc nut. 
spring from Fig. 655A provides spring 

loaded service 


“a 


Look over these pictures and see how easy it is to make up just the valve 
type you need, simply by interchanging parts. Think of the saving this 
means in maintenance expense . . . in reduced inventory of spare valves 
in your stockroom. 

That's a big reason why the Fig. 106-A series takes top honors in any 
poll for valve preference. And Jenkins time-proved design, makes them 
the longest-lasting, lowest-upkeep valves that money can buy. 

For example, see the heavy construction of the one-piece, screw-over 
bonnet. You can remove and replace it over and over again without 
distortion. See the extra size packing box, — and the perfectly machined 
threads on the heavy manganese bronze spindle, with more threads in 
contact with the bonnet, open or closed. 

Remember, Jenkins Bros. is the originator of the renewable composi- 
tion disc valve,—the on/y manufacturer of both valves and discs. For 
drop-tight, trouble-free performance, get acquainted with the Fig. 106-A 
“family”. Despite their extra value, vou pay no more for Jenkins. 
Valves. Jenkins Bros., 100 Park Ave., New York 17, N. Y. Jenkins 
Bros., Ltd., Montreal. Sold through leading Industrial Distributors. 
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eep Informed... 


Announcements of current advertisers 
in MECHANICAL ENGINEERING 
and ASME MECHANICAL CATALOG 


Available literature or information may be secured by 


writing direct to the manufacturer and mentioning MECHANICAL ENGINEERING as a source. 


, Winsmith Speed Reducer 
Stocked in 24 Assemblies 

To serve fractional horse px wer, smal! 
space requirements, Winfield H. Smith Corp 
is now producing a new double reduction 
speed reducer, designated Type DBRA. Th 
latest addition to the Winsmith hne, is de 
signed for a multitude of duties in the trans 
mission of small power loads, and is stocked 
in 24 different right angle drive assembhlies 


enclosed in a single piece, com 

pact housing, the low cost DBRA offers a 

range of 1/20--1/8 H. P. and reduction rano 

of 25:1 to 1764-1. This range of speed and 

power, the manufacturer claims, eliminates 

the necessity for many users to employ 

bulky, expensive speed reducer at in 

ude H.P. ratings 50-100 tn eater than 

required 

Although the DBRA w: rally de 

igned to serve the 1 t mov ing 
loaded with uy 

wes and other merchandise, its + 

afford endles appi ition accord 

the manufacturer With its long 

nken bearings 


be tdeal for suct 


ived worm gear desi 
d, for exam 
itions as smal tritugal fans of 
hold tuel stoker 
Ww lustrated 4-page k HW 150, 
with complete design and application data,! 
iwailabl it the Winfield 
poration, Springville, N. ¥ 


talls Newly Developed 

ric Beam Let-Off Control 
at Van Raalte Co. 

The first of two electrome let-off contro 
newly developed by the General hiectric Co 
‘ tricot Knitting machines, has been in 
stalled at the Van Raalte Co., Inc., Saratoga 
prings, N.Y The new deve nables the 


produce a better grad kitted 
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goods than was possible with mechanical 
ontrols, according to Van Raalte engineers 

Designed to eliminate shade marks caused 
by short time variations of yarn tension and 
to wive betrer control over “runner” length, 
the let-off control will provide stopping with 
out marks on an indexed quick-stop machine 

A typical tricot type knitting machine 
produces flat tabric, 168-in. wide. Usually 
two beams in a 168-in. width machine, each 
containing 4704 ends of yarn full gauge down 
© 2352 ends half gauge, are the source ot 
varn ted into the machine The tension on 
this yarn is considerably more than enough to 
turn the beams. Therefore, standard prac 
tice has been to restrain the rotation of the 
beam by modified automobile brakes 

All the varn from each beam passes over 
its respective tension bar, the deflection ot 
which is proportional to the tension. The 
motion of each tension bar controls the release 
ot the associated beam brake. Each beam 
ind its varn, a tension brake and its release 
mechanism, constitute the closed loop of a 
met hank il form of servo-mec hanism 


mechanical system's corrective ability, 
ver, is not adequate to compensate 
variations which occur in the brake and the 
change in beam diameter as yarn is paid off. 
The unique principle of operation incor 
porated in the GE design and the high 
sensitivity of the control render it unaffected 
mentioned variation. The 
lectronic control system utilizes a locking 
worm gear in place of each brake. 1 he elec 
tronically controlled rotation of a small 
motor on each worm regulates the pay-off 
of yarn from each beam. The control signal 
is obtained from a. position-sensing selsyn 
ittached to the pivot shaft of each tensior 
bar. 


by the above 


Draft Inducer 
with Integral Barometric 


|. Wing Mfg. Co., 156 Vreeland 
Road, Linder, N. J., announces a Dratt In 
ducer with Integral Barometric tor the more 
precise control of furnace draft. Wing Dratr 
Inducers are now equipped with variabl 
speed motor and can be equipped with mn 
tegral barometric dampers, the combination 
of which permits the operator to achiev« 
st combu tron efhic ency. An import 
ant feature of the barometric is a hinged 
explosion gate to relieve any excessive pres 

res that may develop in the breeching, thus 
preventing damage to the heating system 


SK-4 Strain Recorder 

A new Baldwin strip chart strain recorder 
for continuous measurement of surface 
strain in structures or machines by means of 
SR-4 resistance wire strain gages is an 
nounced by The Baldwin Locomotive Works, 
Philadelphia 42, Pa. The recorder is an 
electronic type instrument designed and 
calibrated for use with two SR-4 gages hav 
ing a resistance of 120 # 1.2 ohms and a 
sensitivity factor between 1,9 and 2.2, 


Usually one gage is active and the other is 
ised for temperature compensation but both 
may be active for measuring combined bend 
ing and tensile stresses or differential strains 

Available ranges in the instrument are 
0-2000, 0-5000, and microinche 
per inch. It provides ten chart speed 
within a range of #/, inch to 720 inches per 
hour or 12 inches per minute. The pen 
moves across a 4'/;-inch wide chart in a 
traight line, thus making coordinated 

adings of time vs. strain simple, Instru 
ments are available with full scale traverse 
speeds of one, three or five seconds without 
overshoot 

The pen may be zeroed at any point on the 
chart and the instrument range can be 
changed at any ume during a measuring run 
if zero adjustment settings for all three 
ranges have been initially determined 

The new instrument is the counterpart 
ot the Baldwin SR-4 Dise Chart Strain Re 
corder and is provided with conrrols and 
imple adjustments for gage factor, range, 
and coarse and fine zero settings grouped 
icross the top of the instrument inside the 
door. Precision measurement of gage re 
istance variations is made by a 1000 cps 
bridge circuit. Electrome parts of the in 
trument are mounted on the back of the 
ase, protected by a gasketed cover. Ac- 

iracy of measurements in all usual applica 
tions is not affected by amplifier tube char 
acteristics or changes, or by normal power 
variation 

Continued on Page 42 
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We're talking about an elastomer that retains its rubbery properties 
at temperatures far above and far below the limits of any other elastic 
material. That is indicated by the effects of accelerated aging at 
350 F. on the properties of two typical Silastic stocks with brittle points 
in the range of —-70° to — 130 F. 


Silastic is being widely used at temperatures in the range of 250° to 

600 F. and at temperatures ranging from —75° to below —100°F. 
' It shouldn't be called a rubber because that term invites comparisons 
: that are not valid. At room temperatures, the physical properties and 
abrasion resistance of Silastic are well below the values normally associ- 
ated with rubber. Conversely, at temperatures well within the service- 
able limits of Silastic, rubber rapidly becomes a soft gum or a 
brittle solid. 


; The important thing about Silastic is that it retains its physical, chemi- 

. cal and dielectric properties over a temperature span of about 600 
Fahrenheit degrees. When you need rubbery properties or jood 
dielectric properties in a resilient and flexible material at tempera- 
tures beyond the limits of ordinary rubber, investigate Silastic. 


*T. M. REG. U.S. PAT. OFF. 
- SEND TODAY! for your 
copy of Silastic Facts 


4? . No. 10 containing new 
. data on the properties 
performances and ap- 
plications for all Si- 

—slastic stocks 


DOW CORNING CORPORATION. MILA 
we 
Atiente + Chicago * Cleveland + Delles + Los Angeles + New York * Washington, D. C 


in Conede: Fibergies Conade itd, Toronto in Greet Britain: Midland Silicones, Ltd 
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Corrosion Resistant Heat Exchanger 

A new design of heat exchanger announced 
by the Martin-Quaid Co., Philadelphia 32, 
Pa., provides corrosion resistance at a frac 
tien of the cost of conventional alloy metal 
units. In addition to low cost, the new 
Econalloy Heat Exchanger provides a nur 
ber of unique features particularly adapted 
to present dav process piping requirements 


In the Econalloy design, corrosion resistant 
materials are used only where required i 
flange inserts and for the inner tube which 
contacts the fluid or vapor being heated 
An important feature is that a corrosion re 
sistant joint is made without welding to the 
inner tube. The alloy inner tube is ex 
panded into prepared serrations in the I. D 
of the insert flange by special torque limit 
tools which prevent undesirable stresses 
\ positive joint is formed without the ap 
plication of heat which would change the 
grain structure of the alloy and lower corr« 
s10n resistance 

The Econalloy Heat Exchanger also pri 
vides unitorm heat over the full surface fron 
flanee to flange without dead spots. I: 
aves space because it forms an integra 
part of the piping system. It can be sup 
ported vertically or horizontally along a wal 
or on hangers. Used singly or in group, 
Econalloy Heat Exchangers are easily ck 
mounted for cleaning, and it is simple matter 
to add additional capacity as needed. 

The Feonalloy line is furnished in size 
from a traction of a square toot of heating 


surface to several hundred square feet in 
lengths up to 30 ft. per segment. Interna 
tube sizes range from ,” to 4", Standard 
units are available tor pressures up to YO 


ibs. per sq. inch, and temperatures in excess 


Complete intormation is provided in Bulle 
tin 9 1 available from Martin-Quaid (¢ 
1853 Sedgley Ave., Philadelphia 32, P 

hodak Scientists Battle 
Motion Picture *Dust* 


4 new method of determining the electre 
tatic Charge on motion picture film may hel 
projectionists-—both amateur and prof 


ional in winning the battle against d 
Dust particles, attracted to film when 


becore harged with static electricits 
have long been an enemy of the motion pr 
ture projectionist. For one reason, a di 
speck magnified hundre ds of times wher 
appears on the screen 

But new apparatus and techniques d 
veloped by Eastman Kodak Co.  sciet 
tists tor determining the charge on filr 
may lead to deteat of the problem. 

The method is described in a scientifi 


paper by H. W. Cleveland of the Kodak Re 
search Laboratories in the current issue of 
‘Journal of the Society of Motion Pictur 
and Tek Engineers.” 
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Basically, the problem is this: Motion 
picture film—or any photographic film, 
tor that matter—becomes electrified when 
rubbed or passed over rollers. The clectro 
tatic charges which are generated attract 
just and dirt particles to the film 

The same thing happens when you stroke a 
omb rapidly through your hair. The comb 
will then attract small particles of paper or 
dust by its electrostatic attraction 

The new device developed by Kodak 
is designed to measure accurately 
the electrostatic charge on photographic film 
Using the apparatus, researchers can study 
sroperties of various materials used in film 
rollers to learn how much the film is electri 
hed 

Important to the projectionist, however, 
ire results of studies of various motion pic 
ire film cleaning materials and methods ot 


ientists 


their use. Kodak scientists used the new 
charge-measuring device in studies whic 
how that film receives varying charges from 


different materials 

Dry velvet, for example, does not a 
reciably change the charge of processed 
buastman Plus-X Negative Film when rubbed 
on either the emulsion or support side 
Velvet wetted with carbon tetrachloride will 
wid the film at a constant charge when 

bbed on the emulsion side. But when 1 is 

bbhed on the support side, the film is almost 
completely discharged and thus, less likely 
te attract dust particles 

The technical magazine article also dis 

isses the testing procedure in detail and 

pplies data on electrostatic potentials of 
everal types of film rollers. 


Demountable Cushion-Style Tires 
on Some Clark Models 

\ new demountable cushion-style rubber 
rire henceforth will be standard equipment 
on two of its fork-truck models, and on one 
ot its towing-tractor models, according to 
in announcement by the Clark Equipment 
Company's Industrial Truck Division 


Requiring even less time to mount than a 
passenger-car tire, the cushion-stvle rubber 
has been set as standard for Clark's Gas 
Trucloader fork-lift truck in both the 1015 
ind 1024 models; on its new electric battery 
powered Trucloader 1024 model, and on its 
Clarkette-5 towing tractor. It planned 

add the new tre-development to other 
nodels in Clark’ rowing 
tractor lines at a later date 

This demountable tire incorporat: 
idvantages of cushioning, long wear, and 

yperior cut and chip re tid in its 
forerunner, which was pressed onto the wheels. 
lt teatures a tapered hard rubber base re- 
with bead wires, and it can be 
ipplied to a tapered base wheel merely by 
belt ng tou ther the two wheel halve with a 
tandard wrench found in any tool kit; 
n Allen wrench is used to remove plugs 


fork-truck and 
all the 


istance fo 


Continaed on Page 44 
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COPIES 
LOW 


You'll get them with a 
Bruning Whiteprinter 


Copy your drawings. records, and 
reports exactly and economically 
with a Bruning Whiteprinter. Youll 
vet crisp, smudgeproof, errorproof, 
copies — at low cost — and fast! 

Just place your original on a sheet 
of Bruning Whiteprint paper and 
insert both into the Whiteprinter. 
Within seconds, out comes an easy- 
to-read, completely developed posi- 
tive print.* 

You can make an unlimited quan- 
tity of prints — any size up to 42” 
wide by any length — in black-on- 
white or any of 20 color combina- 
tions. They come out flat, dry. 
stacked. The last copy is as clean and 
sharp as the first. Five models offer 
a complete range of capacities. 

Avoid installation troubles with a Bruning Whiteprinter. It is mobile — 
requires no plumbing. no exhaust duct: you need only connect it to your 
electric supply. 

Get the top-quality copies you want. Get them inexpensively and on time 
Get a Bruning Whiteprinter! For full description, send coupon or write 
Charles Bruning Company, Inc., Dept. B-120, 100 Reade St., New York 


RUNING 


Ii your original is opaque, the 
wan hiteprinter quickly coptes it onto 
trans ent stock from 


HITEPRINTERS 


CHARLES BRUNING COMPANY, INC.” 
Dept. B-120,100 Reade St., New York, N. Y. Offices in principal cities 
{ Please send me free Booklet A-1056 describing the Bruning Whiteprint Process. 


| Address — = 
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All These Were Once 
DUST COLLECTION PROBLEMS,TOO i 


with the new demountable cushion-style 
tires have been able to remove a used set 
ind mount a new set in fifteen minutes. 
This contrasts with the several hours re 
quired to remove and replace the usual 
type of pressed-on solid tires 

Standard solid and pneumatic tires will 
be available tor the Trucloader models as 
optional equipment, according to the Clark 
announcement This tire is available for 
export sale 


48 Carbon Black Plants 
203 Metallurgical Installations 
205 Acid Plants 40 Paper Mills 
270 Detarring Installations 
216 Power Stations 
73 Steel Plants ¢ 99 Oil Refineries 
and Miscellaneous Installations 


Your electrical precipitator installation will 
be individually engineered...and based on 


the Research Corporation's experience graph- Polariscope for 

ically shown by that towering pile of thou- Dynamic Stress Measurements 
sands of blue prints. General Radio Co., Cambridge, 39, Mass 
This knowledge is a valuable asset that announces the new Type 1534-A Polariscope, 
will help Research engineers to “tailor- an instrument for viewing and photographing 
make” your Cottrell installation. For ex- tress patterns in plastic models by polarized 
ample, they can more quickly determine the light. A high-speed, high-power, strobo 
right answers to such variables as the size, scope-type lamp is used as the light source, 
shape and type of both discharge and col- which gives this instrument four important 
lecting electrodes, their relative advantages over other types: (1) the brilliant, 
a flue arrangements and many other factors. short flash of the lamp arrests rapid motion, 
e At Research you can count on profitable so that photographs of stress patterns can be 
solutions to individual problems. Typical One Day Collections made under dynamic conditions; (2) the 
Research Corporation Cottrells can be hort exposure (.00004 second) eliminates 
_ made as efficient as you desire. They can col- ®@ 250 TONS OF FLY ASH the necessity of massive, vibration-proot con 
. lect 95% to over 99% of all solid or liquid @ 5500 POUNDS OF CONCENTRATED struction, so that the entire assembly is light 
| particles suspended in gas entering equip- SULPHURIC ACID in weight and correspondingly low in cost; 
| ment. Write for free booklet giving valu- ® 6 TONS OF SODA SALTS 3) the light rich in the blue end of the 
_ able data. RC-12) AT PAPER MILL spectrum, permitting the use of process film 
tor high phoroelastic sensitivity and freedom 


trom togging under incandescent light, and 


4) the powertul flash permits the use of ; 
RESEARCH CORPORATION powerful fash permics che we of 


large 


405 Lexington Ave., N. Y. 17, N, Y. 122 S. Michigan Ave. Chicago 3, Il. 
A DEPENDABLE SOURCE OF 
AUTOMATIC STEAM 
f Each KANE BOILER PACKAGE is carefully con- 
sidered by us as an “‘‘individual’’ job,—from the 
} customer's requirements to the finished unit. And 
each BOILER PACKAGE is a compact, self-con- 
tained steam source that includes: the correctly oj several, all tied soaethe 
sized KANE Automatic Gas-Fired Boiler complete horizontally by two shafts to form an optical 
with gas burner and controls to maintain required del 
) steam pressure; and an M-K-O Automatic Boiler mounted in a straining bridge, an analyzer, 
| Feed system designed to return condensate and = * ind = 
operating efficiency. gure 2) or the scent ouree 
‘igure tor teadvy visual observation 
Engineered Steam at its best with four decades of The ate 
built to ASME spect send your steam problem to us for —withou: tools, mutually rotatable, and reg a 
to 30H P study and recommendation. phe 


ilibrated from zero to both plus and n 
net degree tor ochini loci t 
The M-K-O Automatic WE'VE RECENTLY MOVED and will dire na tr determination I 
Boiler Feed retu con vi 4 ner ridgr 
now serve you from our modern, newly 13.54 Mm Bridge has a cay : 
1 < 20 thumbscrew for mounting the 
small quantities of hot ompleted Factory and Office Building 
water as needed to the ers i by ins ofits tripod net 
KANE Boiler Our new mailing address is as anven below Ail elements are horizontally adjustable 
along the Tvpe 1834 -P7 Shatts and vertically 
ENGINEERED STEAM AT ITS BEST adjustable over some nine inches. Vee and 
flat wa nsure opt alignn 


FOUR DECADES OF AUTOMATIC GAS-FIRED BOILER MANUFACTURING EXPERIENCE. 


ha On ot the 
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significant uses of photoelasticity is found in 
the growing tendency to study the effect of 
fillets and other stress-relieving contours in 
suitable photo-elastic models The dramatic 
reduction in the number of fringes surround- 
ing points of stress concentration effected by 
apparently minor contour changes offers 
designers a convenient tool for the ramd 
determination of the optimum compromise 
that so often determines the most successful 
design 


Models must be made from materials that 
are photoelastic, i.e., that exhibit the property 
of optical double refraction when subjected 
to mechanical loading. The best material 
is water-white Catalin, contour-cut from 
sheets cast between plate glass surfaces 


Adequate expos: ¢ is obtained with camera 
aperture of t/4.. and process film 

The straining bridge supplied ts adequate 
for certain simple setups, but is in no way 


intended as an accurately calibrated straining 
frame. Such equipment can be obtained 
from a number of reliable suppliers or can be 
devised by the user to fit his particular prob 
lems. For the study of dynamic stresses, 
the straining equipment must usually be 
devised to fit the problem The model may 
be photographed at any point during cy lical 
loading, resonant or forced, or may be caught 
at the instant of failure under destructive 
loading. A series of photographs can show 
rapid cyclical motion to any desired extent, 
and the growth or spread of sharply delin 
eated fringe patterns can be studied in de 
ail 

Light construction, using aluminum tor 
ast parts, results in an assembly weighing 
only 32 pounds. Overall dimensions are 36 x 
14! /,x 16'/ginches. 

Price 1s $490.00, exclusive of the Strobo 
lume light source. Price of the Strobolume 
is $225.00, 


Continental Can Installing 
New Type Press Drive 

Believed to be the first ind istrial applica 
tion of its kind, nine new General Electric 
drive systems with preset speed contro] are 
being installed by the Continental Can Co., 
Chicago, for use on lithographic metal 
decorating presses. 

Adding to the versatility of adjustabk 
speed drive obtained with the G-E_ tyyx 
ACA motor, the new automatic brush 
shifting mechanism allows manual selectior 
of a preset speed. Known as the “preset 
speed device,”’ the system allows the operator 
to preset any desired operating speed with a 
knob mounted either directly on the motor 
or at the end of a flexible cable. 4 pilor 
motor drives the brushes to the position cor 
responding to the’ setting of the knob 
Return of the brushes to the low speed pos! 
tion for starting and for ‘‘trip-slow-down”’ 
is accomplished without disturbing — the 
setting. 

In operation, the speed setting knob 
turned to the desired operating speed betor: 
the motor is started. The brushes, however 
remain in the lowest speed position, and 
drive may be jogged as desired without up 


Continaed on Page 46 


MECHANICAL ENGINEERING 


RECORDING CATHODE-RAY 
OSCILLOGRAPH 


NEW HIGHS IN RESOLUTION are obtained by this new 
oscillograph because of its unusually HIGH FREQUENCY 
RESPONSE and HIGH CHART SPEED... designed for record- 
ing fost transients and continuous phenomena. 


FREQUENCY RESPONSE 0 to 200,000 cycles per second 

RECORDS up to 1000 ft. long at speeds up t> 600 inches per second 
RECORDS up to 10 ft. long as speeds up to 60000 inches per second 
WRITING SPEED above 100,000 inches per second 


Note these additional unusual features. 


@ SIX ELEMENTS with ient interchangeable lens stages for 
1, 2, 3, or 6 traces on full width of chart. 

@ INTERCHANGEABLE RECORD MAGAZINES for CONTINUOUS 
RECORDING on strip chart, either 6 inches or 35mm in width up to 1000 
feet in length, DRUM RECORDING for short, high-speed records, and 
STATIONARY CHART for very short transients. 

@ PRECISION TIMING EQUIPMENT, tuning fork controlled, for 
V-milli d or 10-milli d time lines 

@ Crystal-controlied Z-AXIS MODULATION for 1/10 millisecond 
time marks 

@ QUICK-CHANGE TRANSMISSION for instontaneous selection of 16 
record speeds over a range of 120 to | 

@ AUTOMATIC INTENSITY CONTROL. 

@ CONTINUOUS SWEEP OSCILLATOR which permits viewing as well 
os recording 

@ Single-pulse LINEAR OSCILLATOR for recording transients on 
stationary film. The record can initiote the tronsient to be recorded, or the 
transient con initiate the record. 


] Each recording el isa plete unit, fully housed, 
which can be instantly inserted o removed. Recording 
element contains high-intensity cothede-ray tube, and 
both AC and DC amplifiers. Centro! panel is located on 
outside end. 

FOR FURTHER INFORMATION, WRITE FOR 
BULLETIN £G1-K 


INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET + DENVER 10, COLORADO 
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Precision 


v Precision 


Precision 
v Precision 


That’s why owners 


-COOLED POWER 


BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U.S.A. 


GASOLINE) 


for hom 
rial 


Precision at every step: 


Control of Materials 
Production Tools 
Workmanship 


Inspection 


want Briggs & Stratton single- 


cylinder, 4-cycle, air-cooled engines—the finest ever 
built—on their gasoline-engine powered equipment. 


in the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 


Crane Control’, the 


It has only 
shockproot mounted and enclosed in a rugged 
aluminum cabinet The ek 
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setting the preset speed selection. When the 
run switch is closed, the line contractor is 
sealed in and power is applied to the pilot 
motor. Speed increase is accomplished by 
rotation of the brush yoke to the prede 
termined position, corresponding to de de 
sired operating speed. Further adjustment 
of speed can be made while the motor is run 
ning by turning the knob to any desired point 

The Continental Can Co., one of the 
world’s largest manufacturers of metal con 
tainers, is using this drive on metal litho 
graphing presses to obtain improved speed 
control and wider speed range with better 
inherent speed regulation. The drive has 
been found to eliminate extensive control 
equipment, and to greatly reduce main 
tenance problems. Also, the use of this 
drive allows simple, yet complete co-ordina 
tion of the units following the press in the 
process line. 

When the first trial-performance installa 
tion was made several months ago, the 
Genera! Electric engineers designed a simple, 
effective control arrangement to co-ordinate 
the operation of the units following the press 
The units include a coater and an oven 
This was found to be very desirable, arid has 
been incorporated with the installation of 
additional units. Fight of the additional 
nits are being installed in Continental Can 
Company's Milwaukee plant, and the re 
maining unit of the nine is to be installed in 
the company’s West Coast Plant. 

The ACA motor presents an economical 
and space saving solution for application on 
these machines. The improved speed regu 
lation over that obtained from a straight 
wound-retor motor with secondary control 
assures close achievement of the desired 
speed regardless of different load conditions 
Other advantages include elimination of 
econdary speed regulating resistors with 
their energy wastage and heat dissipation 
problem, and elimination ef dial switches of 
contactors for commutating these secondary 


resistors 


Tube Rolling Control 

Announcement of a new, and greatly 
implied tube rolling control has just 
been made by the Crane Packing Co. ot 
Chicago. This new, electrically operated 
Control is low in initia! cost, and because of 
the elimination of electronic tubes and large 
it practically does 
It can be used for 
and non-ferrous tub 


numbers ot working parts, 
away with maintenance 
rolling ot both ferrou 


ing 


Marketed 


trade name, “Iekn 
mit is a pre on if 


under 


trument designed tor heavy duty service 
ly two electrical working parts, 


trical parts 
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form a separate, easily-removed unit which 
can be readily replaced when necessary with 
out special electrical skills. The entire 
Control unit is light in weight, and is easily 
moved on the job. Absence of a voltage 
regulator adds to the mobility. 

Operation is extremely simple Dial 
settings on the control panel are calibrated 
over a wide range of sizes and gauges, in 
both ferrous and non-ferrous tubing. The 
expanding gun is plugged into the Control 
unit, and the dial setting for the desired size 
and gauge of tube is made. Slight pressure 
on the handle of the gun engages the Con 
trol in the circuit. As soon as the tube is 
rolled to exactly the proper degree, the Con 
trol cuts off the motor. Removal of ex 
pander is also simplified; the expanding gun 
motor automatically reverses when pressure 
on the handle is released and the expander 
can be very easily withdrawn trom the rolled 
tube enc 

In tubes rolled by this new controlled 
method, over expanding of tube ends is 
eliminated, with consequent reduction of cold 
worked stresses, tube-cnd thinning and 
early tube failure Radial and hoop stresses 
in the tube sheet are eliminated because tube 
sheet drillings are not enlarged or distorted 
Under expanding, too, is prevented, assuring 
tight joints on the initial test and during 
»peration of the condensing unit. 

Outstanding advantages of the John Crane 
Control, over other controlled tube rolling 
methods are: only two electrical working 
parts; no electronic tubes; light weight and 
absence of voltage regulator; automatic 
alignme nt; chimination of maintenance 

A complete line of standard and long reach 
ball bearing thrust collar tube expanders are 
also available from the manufacturer. 
new booklet describing these developments 
and outlining the operating steps 1s offered 
Write, Crane Packing Co., Dept. M-25 
1814 Cuvler Avenue, Chicago 13, Illinois 


New Gearing for Reduced Wear 

New Gearing designed to reduce wear and 
vibration has been announced by Allis 
Chalmers Manufacturing Co., 949 S. 70th 
Street, Milwaukee, Wis., as standard for its 
grinding mills, kilns, coolers and dryers. 

The new gearing has a tooth profile gener 
ated as a true involute with a 20° pressure 
angle, long addendum pinion and a short 
addendum spur gear. Jt replaces the 15 
tooth torm. 


According to Allis-Chaimers ngineer 
the new design has a number of advantages. 
With 75 percent 
wear 1s distributed over a greater space. Its 
use precludes interference between gear and 
pinion, Because the gear tooth profile is a 
true involute, very accurately cut, the gear is 


more tooth area in contact, 


revolved at a uniform velocity 
The 20 pressure gives 25 percent stronger 
pinion tooth per inch of pinion face tor a 
Continaed on Page 44 
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LYNCH CORPORATION of Toledo, Onio, 


—a leading manufacturer of packaging machinery 


MORPAC Model ond combined print 
forming, wrapping and cartoning machine 


The following quotation is taken from a letter 


we received from their Director of Sales: 


“The majority of our machines: are used in 
places where it is necessary to wash them 
with steam and hot water after each day’s use. 
This naturally would remove any ordinary 
lubricant and trouble would develop if the 
machines were not immediately relubricated. 
With Lusripcare it is different. There is 
always a film of Lusriptare left on the ma 
chine after washing. This gives protection 
not only to moving parts, but also prevents 
general corrosion. The presence of salt and 
lactic acid in packing plants makes oxidation 


A LUBRICANT must be more than good t« 
warrant such a recommendation. The Lynch 
Corporation, as well as hundreds of others 
who build machines to sell, not only use 
LUBRIPLATE Lubricants in their own 
shops, but also advise the buyers of the 
machines to always use LUBRIPLATE for 
re-lubrication. 


LUBRIPLATE Lubricants are different from 
all other lubricants. They have properties 
all their own. . . they reduce friction and 
wear, prevent rust and corrosion and save 


LUBRIPLATE 


a hazard. Lueatecare prevents this too. 


“Lupripcate greatly reduces unnecessary 
wear and prolongs the life of machines. It has 
reduced customer calls for service to a mini- 
mum, Our Service Engineers can readily spot 
machines that have had other than Lueai- 
pcate Lubrication, as these machines do not 
wive the service they should. 

“After using Lusaiptate for over ten years, 
we are very well pleased with it and enthu 
siastically recommend it.” 


power. They stay put under most adverse 
conditions and do not run out or wash away. 
There is a LUBRIPLATE Lubricant that is 
just the right density for your requirements. 
Let us tell you about it. Write today. 


LUBRIPLATE DIVISION 
Fiske Brothers Refining Company 
Newark 5, N.J Toledo 5, Ohvo 


DEALERS EVERYWHERE — CONSULT YOUR 
CLASSIFIED TELEPHONE BOOK 


THE MODERN 
LUBRICANT 
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“JOHN CRANE” Seats, 


Our ergineess in 32%field 
_ offices make surethat your 


installation stays right. 
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PACKINGS AND MECHANICAL SEALS 


CRANE PACKING COMPANY 
4 AVENUE CHICAGO 13, KLINOIS 
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given pitch diameter. With the new gearing, 
a high percentage of tooth contact is rolling 
rather than sliding action. Then too, tooth 
contact pressures are reduced, permitting 
better lubrication. 

The long addendum pinion, in addition to 
giving more overlapping action, also elimi 
nates undercutting of pinion teeth. 


Shop-Assembled Boiler for Unit 
Shipment Cuts Expenses 
for Small Plants 

4 complete shop-assembled boiler, ready 
to place, hook up and operate, has been added 

The Babcock & Wilcox Company's line 
of self-contained steam generating units for 
power, process, and heating services. De 
veloped to reduce the cost and time of in 
tallation work, the new boiler, shop-as 
sembled for unit shipment, meets a definite 
need in both small and large establishment 
uch a oo trial and processing plants, 
office  buildir and apartment houses 
schools and a pitals, and laundries, bakeries, 
and dairies. Some larger plants having few 
skilled boiler operators may find it ad- 
Vantageot USE S€ veral of the smaller shop 
assembled units rather than one or two of the 
‘tailor-made" boilers which are larger and 
require complete field erection. 


Known the B&W Integral-Furnace 
Boiler, Type FM, the new unit is produced 
in standard sizes tor loads ranging from 7000 
to 25,000 Ib. of steam per hour, at pressures 
up to 250 pst. It is a water-tube boiler, 
with a completely water-cooled furnace, 
possessing the advantages of compactness, 
portability, simplicity, reliability and safety, 
which make it different from conventional 
‘package”’ fire-tube boilers. This type FM 
boiler 1s a new design incorporating all the 
outstandine features of the B&W series of 
Integral-Furnace Boilers. These, as well as 
subsequent ‘tailor-made”’ designs have been 
providing noteworthy service since 1933. 

The new type boiler, requiring little space 
is shipped and delivered as a unit. On 
arrival it 1s ready to skid or lift into position, 
hook up, and place in operation. It can be 
et on a concrete floor or concrete corner 
blocks, thereby saving in cost of building 
and erection. After being placed in service 
t can be moved from one location to another 
f required by plant conditions. As installa 
tion connections are limited to fuel, elec 
tricity, water, steam and stack, outage time 
or interference with plant operations 1s 
minimized. 

This boiler is simple to operate with push 
button start and stop, and automatic contro} 
tor handling variations in load. It is ideal 
tor plants whose operators attend to other 
essential duties. All controls are mounted 

an enclosed cabinet adjacent to the front 
tace of the boiler and are within easy reach 
ot an attendant standing in front of the unit 

Company engineers point out that the 
Type FM Bouler is designed to provide all 
important continuity of service. Its water- 
cooled turnace, designed in accordance with 
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5 years’ experience with other types of BAW 
water-tube boilers, almost eliminates main 
tenance. The proved arrangement of fur 
nace and boiler heating surface assure 
economical fuel usage as well as depe ndable 
steam service 

Highest rates of heat transfer from the hot 
gases to the water in the boiler tubes are 
obtained through the use of two-inch gen 
erating tubes. The rapid flow of heat 
through the tubes to the small column of 
water ine ach tube makes the boiler a notably 

‘fast steamer,” capable of coming on the 
line quickly, ‘and re adily handling sudden 
load changes. 

Firing may be by oil, gas, or combination 
ol and gas. Changeover from one fuel to 
another is easily made, so that advantage can 
be taken of the more favorably priced fuel. 

The setting of this boiler reduces heat loss 
by radiation because the walls, floor and root 
ire lined with high-temperature block 
insulation and a blanket of mineral wool 
The overall wall construction provides 
economical face temperature and comfortable 
work surroundings. 

This boiler is also suitable for outdoor 
vervice as the entire boiler and furnace is 
enclosed in a rigid steel casing designed to 
properly permit expansion and contraction 
ot the various components due to tempera 
ture changes. 


Model 427 Differential Pressure 
Actuated Switch 


New “Meletron” 427 Differential Pressur 
Actuated Switch senses a difference betweer 
a variable and reference pressure. Will 
make or break a circuit at any pre-set point 
within the Adjustable Range on increasing 
or decreasing pressure difference. Because 
the switching element is in contact with the 
reference pressure air or an inert gas must be 

ed Six (6) classes of switches prov ide 
idjustable ranges from 3 inches of water to 
80 PSI with proof pressures to 120 PSL. 

Pressure sensing diaphragm actuates a 
ingle pole, double throw snap-action switch 
when a variable pressure on one side of the 
diaphragm differs from a reference pressure 
on the other. Incorporates an Underwriter’s 
I nig gs approved SPDT switch rated 
for AC and DC circuits. Ideal for main- 
taint ies a liquid level in a tank with respect 
to surtace pressure on the liquid. On blower, 
ventilating, oan heating ducts to sense a 
difference; or to maintain a con- 
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FOR INCREASED 
DIESEL OUTPUT 


The STANDARDAIRE 


The Standardaire Blower with its unique features of design 
assures outstanding operating results whether for diesel service or for its 
many industrial applications. Service tested Standardaire Blowers have 
proved they operate with exceptionally high adiabatic and mechanical 
efficiencies at greatly reduced blower horsepower requirements. Their 
“air screw action’’ also eliminates shock delivery of air. This feature 
combined with high adiabatic efficiency means a relatively cooler dis- 
charge air temperature, resulting in increased cylinder charge density 
for a given cylinder volume and pressure. The net gain — greater. 
horsepower per pound from your diesel engine. 

Another feature Jower noise Jevel Unbiased tests prove Standard. 
aire Blowers have 8 to 15 decibels lower noise rating than comparable 
blowers of the positive displacement type 


Our engineers are prepared to 
help you adapt the Standard- 
aire Blower to meet your 
operating conditions. 

Write Dept. C-3l. The 
Standard Stoker Co., 
Inc., 370 Lexington 
Avenue, New York 


NEW TORK « CHICAGO e ERIE « YORK « MONTREAL 
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TUBE TURNS, INC., LOUISVILLE 1, KENTUCKY in au principat 
DISTRICT OFFICES: NEW YORK + PHILADELPHIA + PITTSBURGH + CHICAGO + HOUSTON + TULSA * SAN FRANCISCO + LOS ANGELES 
in Canada... Tube Turns of Canada Limited, Chatham, Ontarv3 
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stant pressure in a system with respect to a 
reference pressure other than ambient. 
Switch has two pressure ports and the 
housing is completely sealed by “O” rings. 
Housing dimensions are 3” diameter and 
4'/s" overall. Weight 12 ounces. Pressure 
connection to internal thread. Elec- 
trical connection through '/,” conduit con- 
nector. Barksdale, 4905 Santa Fe Avenue, 
Los Angel +s 5% California. 


Di Acro Power Parter 


For several vears the manually operated 
“Di-Acro” Precision Rod Parter has been 
manutactured by O'Neil-Irwin Mig. Co., 
308 Eighth Ave., Lake City, Minn., and 
trom time to time the users of this product 
have indicated their interest in a machine of 
this type with a power drive. 

The “Di-Acro” Power Parter which is 
now being offered is an extremely high speed 
production machine that will easily “‘part- 
off” all types of metals in sizes up to 5/,” 
diameter. 

Initial installations of the “Di-Acro” 
Power Parter made in a number of metal 
working plants have proven very satisfactory 
and trom all indications this tool should find 
wide acceptance throughout industry. 

Detailed information covering this new 
“Di-Acro” Product is contained in the latest 
edition of our 40-page catalog which is avail 
able gratis on request. 


Streamlined Turbine Blowers 

for High Pressures and 

High Temperatures 
L. J. Wing Mfg. Co., 156 Vreeland Mill 
Road, Linde n, N J announces a ine of tur- 
bine blowers with Wing all-stee! turbines, 
uitable for steam conditions up to 600 PSIG 
total te mperature 
retaining the ba advantages of 
and light weight, rugged and 


installed in 


compactness 
depe ndable de sign, ability 
most any and low initial and in- 
stallation these blowers have been 
modernized with fan impellers of true airfoil 
design and streamlined air entry, for high 
efficiency, and quiet operation, oO water 
ing required since bearings and lubrica- 


r tomatically air 


to be 
location, 


cost, 
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For oil burner applications they can be 
bolted directly to the front windbox without 
additional supports. Also can be furnished 
for vertical down discharge, or for cementing 
into boiler brick work. They are ideal for 
capacity regulation through speed variation. 
Can also be furnished with voltrol vanes and 
constant speed governors for damper regula- 
tion. Capacities to 70,000 CFM or statics to 
20° HO. 


Easier Molding and 
Improved Properties With New 
G-E Silicone Rubber 

Pittsfield, Mass.—A new silicone rubber 
compound developed by the Chemical De 
partment of the General Electric Co. now 
permits rubber fabricators to mold silicone 
rubber parts easier and with highly improved 
mechanical and thermal properties. 

Designated as 81223 compound, this new 
G-E silicone rubber is outstanding for its 
ease in processing. Many parts can be 
fabricated from it without prolonged oven 
cure and it has excellent molding and 
extrusion properties after only a five-minute 
warm-up. Because of the outstanding hot 
tear strength of G-E 81223 silicone rubber, 
parts with undercuts can easily be removed 
from molds; and being neutral in color 
stock can be colored for product identifica- 
tion purposes for individual fabricators. 

Fabricated parts obtained with Generai 
Electric’s new silicone rubber compound 
have high tensile strength, high elongation, 
excellent electrical properties, and are 
serviceable over a wide temperature range 
(550°F to —85°F). 

Many new applications for silicone rubber 
mechanical goods, including diaphragms, 
boots, sleeves, belting, hose, and mountings, 
are anticipated as a result of the improved 
molding characteristics and improved proper- 
ties of General Electric’s new compound. 


New Hilliard Slip Clutch 

A new slip clutch has been designed by 
the Hilliard Corp., 149 West Fourth Str., 
Elmira, N. Y., to help solve the problem of 
maintaining constant tension or constant 
torque on winding operations. The new 
clutch has wide application in industrial 
winding uses such as the printing, paper 
making, plastics, wire and textile industries. 
This new slip clutch is designed for use also 
as a safety device for overload protection 
or to maintain constant torque regardless 
of driving speed. 


Special features include ventilated plates, 
cooling fins and pressure springs with long 
deflection range for accurate adjustment. 
Single, double and triple plate construction is 
avatlable. When the function is constant 
tension, the regular adjusting nut is replaced 
with a sliding collar to permit adjustment 
while the unit ts in operation. 
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These men are 
working for you 


Fred Smith, deliberate. 
analytical Chief Metal 
lurgist, inspects chemi 
cal composition test be- 
ing run on steel tubing 


Astute, efficiency- 
minded J. A. Henby, 
Vice President in charge 
of Production, checks 
on location of new 
equipment. 


John Ochs, forceful, — 
energetic Superinten- 
dent, Fittings Forging 
Dept., smiles over on- 
other production record, 


Keen-eyed, thorough 


Fred Brown, Chief 
Inspector, uses mi- 
crometer of special 
design to check hard- 
to-reach point. 


OOD SERVICE right down the line 

is a tradition at Tube Turns, Inc 

And with our production management, 

good service starts with a quality prod- 
uct—one you can always depend on 

That's why an officer of Tube Turns 
Inc., is in full charge of production . . 
why a noted metallurgist heads up a 
statf of laboratory technicians who 
make dead certain that only the finest 
seamless steel tubing goes into pro 
duction why a man who helped 
Tube ‘Turns pioneer welding fittings 
today supervises the forging process 

. why a veteran inspector and more 
than 20 trained assistants make no 
less than 15 visual and instrumental 
inspections of each fitting ... 

These, of course, are the good, sound 
reasons why you can depend on Tube- 
Turn welding fittings and Tube Turns 
and all ways! 


“Be Sure You See The Double tt” 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 


December, 1950 - 51 


service, always 
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HALLOWELL Solid Stee! Collars, functionally 
proportioned throughout . . . precision-machined 
80 faces run perfectly true . . . are beautifully 
polished all over . . . yet they cost less thon 
common cast iron collars. 3° bore and smaller 
are made from Solid Bar Stock. To make sure 
the collar won't shift on the shoft, they are 
fitted with the famous UNBRAKO Knurled Point 
Self-Locking Socket Set Screw——the set screw 
thot won't shake loose when once tightened 
HALLOWELL ... o “buy word” in shoft collars . 
available in a full range of sizes for IMMEDIATE 
DELIVERY. 


for name end address of your nearest 
HALLOWELL and UNBR AKO Industrie! Distributors. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 20, PENNSYLVANIA 


This 
WISCONSIN 
HEAVY-DUTY 

ENGINE 
Mounts on 


the Steering 
Wheel! 


Best Workmanship 
and Service 


“AT 
COMPETITIVE 
PRICES 


WRITE FOR CATALOG AND ESTIMATE 


IRVING SUBWAY GRATING (O., 
ESTABLISHED 1907 
ne Office and Plant S010 27th Sweet 
ISLAND CTY |, MEW YORK 
Division: 1810 tenth Street 
OAMLAND 20. CALIFORNIA 


Moving 4000 Ibs. at a snail's pace or up to 8 mph. and maneuvering into 


any corner the truck will fit... 


all at a cost of one gallon of gas per 8 


hour shift is the record of this Wisconsin-powered Hyster Salsbury Turret 
Truck, made by The Hyster Co., Portland, Ore. 

New and unusual industrial service units are being introduced by manu- 
facturers every day, to which Wisconsin Engines are assigned as the logi- 
cal power choice. Wisconsin Engine features such as snug compactness, 
light weight, heavy-duty construction, tapered roller bearings at both ends 
of the crankshaft, fool-proof air-cooling at all seasons, and an easily 
serviced OUTSIDE magneto, with impulse coupling for quick starting .. . 
combine to give Wisconsin Engines preferential ratings as power com- 
ponents on a great variety of original equipment in many fields. 

4-cycle, single-cylinder, two-cylinder, and V-type 4-cylinder types, 3 to 30 


hp. Your inquiry is invited. 


WISCONSIN MOTOR CORPORATION 


? _ World's Largest Builders of Heavy-Duty Air- Cooled Engines 
| MILWAUKEE 46 |WISCONSIN 
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Some models are constructed with a dis« 
spring and metallic friction plates In a com 
pact design to fit small! space. of grad 
iron or aluminum castings and steel is used 
for the parts and exposed surfaces can be 
cadmium plated for corrosion resistance, 
where necessary. 

The clutches are offered in sizes fron 
2 diameter to 27° diameter with 
torque range up to 10,000 foot pounds and 
heat capacity up to 8'/; horsepower. 


Hallowell Cabinet Bench 


Standard Pressed Stee! Co., Jenkintown 
Pa., announces the newly improved Cabine: 
Bench as a part of their Popular ” ‘Hallowell’ 
Shop Equipment Line. Co. designed 
the “Hallowell” Cabinet Bench for men 
accustomed to the finest tools and equipment, 
giving it more “custom” features than any 
other stock bench they know of. All-stee! 
construction, choice of top materials, ampk 
storage space, standardized units, inter 
changeable accessories, and trim good look- 
are just a few of its advantages. “Fiallowell i 
Bulletin #702 tells the complete story. 


Consolidated Manufactures Small, 
Low-Cost Oscillograph 

The latest addition to Consolidated Eng 
neering Corporation's line of precision dy 
namic measurement and recording instru 
ments is the new Type 5-116 Recording 
Oscillograph. This new design is aimed at 
low-cost, production. The new 
oscillograph sacrifices nothing in quality or 
performance, but is offered at a price « 
low that no adequate comparison can kx 
made between it and existing oscillographs. 

In physical appearance, the 5-116 
similar to the larger oscillographs man 
factured by Consolidated. However, 11 
over-all dimensions have been appreciably 
reduced, and its weight cut by a factor ot 
almost 50 per cent. Thus, it combine 
lew price and high quality with comp 
rugaed construction and reduced weight 


Basically, the instrument is comprised of 
two main Castings, a webbed-base Casting 
ipon which are mounted all of the major 
components (with the exception of the 
optical system), and a front casting whic 
houses the eperational controls and the 
critical components of the permanent! 
fixed optical systen Attached to th 
front casting, but easily and quickly re 
movable, is the combination feed and takeut 
magazine which has a capacity of 125 t& 
of 5.inch-wide recording material. 

The magazine is n ade up of two Casting 

m and coverplate Suct 

extreme rigidity and 

el;minates any possibilitv of misalignment 
trom accidental rough handling 

ntly, Consolidated adopted a new 

record transport system to be incorporatec 

in their standard §.114 and $115 Recordings 
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Oscillographs. This new system is also a 
part of the 5.116. Through a unique de- 
sign, neither sprocket teeth nor a pressure 
roller is required to provide positive record 
engagement, thus removing the major 
sources of record-drive malfunction, and at 
the same time reducing the power required 
to drive the recording medium. 

With these new improvements, it is now 
possible to drive the record well in excess of 
100 inches per second and accurately main- 
tain control, For the first time in a low- 
cost instrument, there are provided sufh- 
ciently high record s speeds to make possible 
the recording of transient phenomena in 
minute detail. 

In order to utilize most conveniently the 
wide range of record speeds from '/, to 100 
inches per second, a quick-change, ten-speed 
transmission 1s available in the new instru 
ment as an optional feature. The standard 
transmission makes use of change gears. 

Source of power for the record transport 
system is an exceptionally powerful governor- 
controlled motor directly connected through 
gearing to the record drive roll in the maga. 
zine. Thus all belts, friction drives, etc. 
are eliminated so that the full power from 
the motor may be utilized in obtaining maxi- 
mum record acceleration without slippage, 
and to assure accurate speed control during 
the recording period. 

Record tension is maintained constant 
throughout the entire 125-foot length of 
record by an ingeniously designed ‘“‘con- 
trolled torque” clutch, thus assuring the ut- 
most in smooth operation 

Another innovation incorporated in the 
5-116 is Consolidated’s exclusive “Combed 
Light” double-collimating optical system, 
which provides for the projection of high. 
intensity light in contro aka beams onto the 
galvanometers, thus eliminating all objection 
able stray light. The result is a record ex 
hibiting exceptionally fine traces with high 
definition. 

A new prefocused galvanometer lamp (de 
signed to CEC specifications) provides a 
highly efficient source of light for the gal 
vanometers and is a contributing factor in 
obtaining the high-quality records char 
acteristic o the instrument. Using this 
source, the 5.116 is capable of writing speed 
of approximately 25,000 inches per second on 
Eastman Linagraph 1127. 

The 5-116 ¢ scillograph is designed to use 
CEC Series 7-200 Galvanometers, which 
have made the 5-114 and 5-115 Oscillographs 
famous since their introduction three years 
ago. These galvanometers are available in a 
wide variety of sensitivities and frequency 
ranges, thus providing the instrument with 
extreme flexibility in its applications. 

Ome interesting sidelight in the design of 
the 5-116 is the departure from standard 
practice in the record-numbering system, 
where normally two counters are operated 
in step, one for recording the record number 
and the other for visual indication of the 
same number. In the 5-116, one of these 
counters has been climinated, and means is 
provided for both viewing and recording 
the same counter. Thus it is impossible for 
the system to get “out of step.” 

Despite the instrument's small size and 
compact design, all components are readily 
accessible for adjustment or replacement. 
The cover, which may be removed by loosen 
ing two small fasteners, exposes the top, 
both sides, and the rear of the instrument. 
The galvanometer and timing lamps may be 
replaced without removing the cover or side 
panels, the design providing for access to 
them at the right side of the front casting. 
Similarly, the record-numbering lamps are 
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accessible on the left side of the instrurent 
after the cover has been removed 

All galvanometer connections are provided 
at the rear of the instrument and consiet 
of individual self-locking 3-pin Cannon 
connectors, which have been ~~ as 
standard tor this purpose on all CEC i 
struments. 

The 5-116 is available in 9- or 14-trace 
block capacity for either 24-28 volt d-c or 
115-volt, 60-cycle a-c drive. Instruments 
in any of these combinations have the same 
physical appearance and dimensions. 

Consolidated Engineering Corp., 620 No. 
Lake Ave., Pasadena 4, Calif. 


Garlock Packings and Gaskets 
Made of Teflon 
Garlock packings and gasketing materials 
made of “Teflon” are fabricated in the Gar- 
lock factories from a_ tetrafluoroethylene 
resin developed by E. I. duPont de Nemours 
& Co, and marketed by that company undes 
the trade name of “Teflon”. They are ex- 
tremely inert to chemicals, heat resistant, 
tough and durable; they solve the problem 
of sealing against acids and chemicals of all 


These Garlock packings and gaskets made 
of “Teflon” are unaffected by any acid and 
are highly resistant to all orgamic solvents 
and alkalies. They operate at temperatures 
from below —90° F. up to 500° F. and have 
high mechanical strength and a low coeff 
cient of friction within that temperature 
range. 

Garlock produces several types of braided 
and molded “Teflon” packings for use on 
valves, pump rods or shafts and other equip 
ment. For gasketing flanged joints of all 
kinds, including glass and porcelain flanges, 
Garlock envelope gaskets made of a suitable 
Garlock gasketing material encased in 
“Teflon” or gaskets made of solid ‘Teflon’ 
are available in required s:zes and shapes. 


Babcock & Wilcox Announces 
Volume Production of 
Exceptional Refractory Material 

Volume production of “Mullite,” a tough 
crystalline compound long recognized as an 
exceptionally durable refractory material 
for severe furnace conditions, was announced 
recently by officials of The Babcock & W:! 
cox Co., manufacturers of boilers, tubing 
and retractories. The new material is 
principally used in the manufacture of 

(W “Allmul” firebrick, but will also be 
available in the form of grain and as a ram 
ming mix. 

Nhile furnace engineers have long been 
aware of the advantages of mullite, high 
production costs have limited the range of 
application of the practically all-mullite 
type of refractory. The significance of 
“Allmul,” according to company officials, 
is that its economical mass production will 
open the way to wide-spread ation ina 
great range of ind: pore furnaces. 

Continaed on Page 54 


The Design Engineer 


can improve 
service life 


Ingenious design, based 
upon the understanding of 
imposed stresses and their 
proper control, can in- 
crease the life of machinery. 
A 72 page booklet, free 
upon request, discusses the 
relation between design, 
the choice of steel, and its 
treatment. Send for it. 


good 


satiafaction 


Please send your § 
FREE BOOKLET © 
kevs 10 SaTisFACTION 


Address 


Orn 
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IN SELF-PRIMING 
Pumps 
ONLY THE NEW 


Goulds 


GIVES ALL FIVE 
| IMPORTANT ADVANTAGES 


Pig. 3649-3678 Self-priming ceatrifugal 
Patents Pending) 


1. Absolutely no valves of any kind in pump 
norare any needed in installation. 


' 2. No recirculation of liquid after comple- 


tion of priming action. 


3. Efficiencies comparable to qouality 
straight centrifugal pumps. 


4. Positive fast-acting self-priming like 
priming ability of positive displace- 


5. No large or bulky priming chambers or 
reservoirs a compact unit at low 


cost 


SIZES AND CAPACITIES 


models and sizes, to 5 ratings 
( apacities to 120 G PLM. Heads te 145 
depending capacities Sue lifts te 
20 Open and closed impellers. 


couplag or Close- upld motor 


WRITE for full details— Bulletin 636.1 


Buds”: PUMPS 
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“Furnace maintenance bulks large in the 
production costs of many industries such as 
steel, non-ferrous metals, and glass and 
other ceramics,” a company spokesman 
pointed out. “Allmul,” with its exceptional 
durability and economical first cost, should 
enable these industries to achieve substan 
tial savings in many of their furnaces by 
reducing both periodic repairs and lost 
production time due to shut downs.” 

The term mullite refers to a chemical 
composition with the formula 
Rarely found alone in nature, certain 
amounts of it are formed when anv mixture 
of alumina and silica are heated to the proper 
temperature. However, unless a_ correct 
proportion of material is used, the mullite 
crystals are small and widely separated 
They are embedde dina matrix of silica 
which will form a liquid with the mullite art 
a temperature as low as 2813 F. On the 
other hand. the ingredients for “Allmul”’ 
so proportioned as to form a high percentaye 
of mullite crystals with no free silica. The 
material consists 
alumina 


small amount of exces 
mainly of corundum (crystalline 


which is also noted for its high refractory 
properties. The strong, massive structure 
of the mullite crystals 1s produced by using 


an electrically fused grog in conjunction 
with an unusually high final burning tem 
perature. 

Some idea of what this composition and 
tructure mean may be gathered trom the 
properties of “Allmul’’. Its melting point 
tor example, is 3335 F. (Ordinary steel melts 
in the range of 2370-2550 F.) Its cold 
crushing strength is 1.7 tons per square 
inch and under temperature, it shows prac 
tically no deformation when saturated with 
heat at 3050 F andiloaded for 14/2 hours at 
25 psi. It also possesses remarkable re 
ststance thermal shock (spalling). When 
heated to 3000 F for 24 hours and then 
alternately heated to 2550 F and chilled in 
an air-water blast for 12 cycles, “Ailmu!” 
hows no sign of spalling loss. Bulletin 
R-29, describing ‘‘Allmul” in detail, is avail 
ible on: equest. 

“Allmul” is being manufactured in a new 
addition to the BRW Re/‘ractories Division 
plant at Augusta, Ga. 


Foster Wheeler 
Package Steam Boiler 


Foster Wheeler Corp., 165 Broadway, New 
York, N. Y., announces that one of its pack 
ige steam generators has been installed at 
in eastern bulk storage plant of a major re- 
finery. This installation represents another 

tor the package steam generator which 
Foster Wheeler has been making in variou 
zes sitice 1940 


%* PRODUCTION INCREASED 
FROM 18 TO 31 PIECES PER 
HOUR machining pipe union 
from 18-8 stainless steel in 
single spindle automatic after 
changing over to Stuart's 
THREDKUT 99, 


*% SPEEDS, FEEDS INCREAS- 
ED 50% turning, drilling, 
facing, reaming, tapping 
forged steel valve bodies 
(equivalent SAE 1315) on 
turret lathe after applying 
Stuart’s SOLVOL water sol- 
uble cutting fluid concentrate. 
And, excessive scrap loss due 
to high finish requirements 
was eliminated. 


* PRODUCTION DOUBLED 
boring 71/.” dia. hole through * 

dia. x 3014” long solid 
forged 5060 stee! pump line: 
through use of Stuart's 
SPEEDKUT B the multi-pur- 
pose cutting fluid. 


© These are not isolated examples of 
how Stuart can help boost production 
They are taken from daily field re- 
ports. Ask to have a Stuart Represen- 
tative call. 


A. Stuart co. 


2741 S. Troy Street, Chicago 23, Ill. 
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In connection with this new installation, 
Foster Wheeler reports that’ the ‘stéam gen 
erated by this water tube borler is used pri 
marily to heat heavy oils to a viscosity suit 
able for pumping and transporting. The 
unit also furnishes steam for heating the re- 
finery office. 

Available in capacities ranging from 3,000 
to 30,000 Ib of steam per hr., Foster Wheeler 
package steam generators provide heating 
surfaces of from 606 to 3,675 square feet. 
They can be supplied in any of the following 
pressure groups—100 to 300 psi; 450 or 850 
psi. All units have fully automatic controls 
and are adaptable to any steam requirement. 
They are also designed for the installation of 
superheaters. 

To date these package generators have 
been ordered for use in the following indus- 
tries: food processing, electrical manu factur- 
ing, dyeing and finishing, paper making; 
steel manufacturing, electric conduit plants, 
soap making, general manufacturing, oi! pro 
cessing and now, bulk oil storage. 

Another feature of the package steam gen 
erator is the ease with which it can be shipped 
by any type of common carricr, aaa as 
trailer, flat car, barge, or cargo vessel. These 
inits are ready for immediate operation after 
service connections have been made. 

These package steam generators may be 
fired by oil or gas or a combination of thes« 
fuels, 


Steam Jacketed Pump for 
Handling Viscous Liquids 
A new Steam Jacketed Herrngbone Crear 
Pump for handling viscous liquids such as 
hot road oils at high temperatures 1s being 
offered by Schutte & Koerting Co., Philadel 
phia, Pa. 


To insure even thermal distribution, the 
steam jacket on these pumps completely 
covers the internal parts. The inlet, outlet 
ind cover flanges are cast integral with the 
pump base, and rigid housing construction 
eliminates any posstbility of distortion due to 
pipe line strain or misalignment. Straight 
bore housing also prevents shaft deflection 
and bearing overhang. Shafts are of heavy 
duty alloy steel, finish ground 

Pressure on the stuffing bex is d pated 
through a channel in the cover plate Steam 
connections on the pump Jackets are re adils 
accessible and are designed to permit a va 
riety of piping arrangement The com 
plete rotor and bearing assembly can be re- 
moved as a unit simply by releasing the 
coupling and removing the rear cover. 

All gears are case-hardened, press-fitted 
and keyed to the shaft to prevent lateral or 
radial movement. To prevent slippage, the 
gear teeth have a specially designed high 
pressure angle tooth 

SK Steam Jacketed Herringbone Gear 
Pumps are available in Meehanite B, cast 
steel, bronze or special alloy case. Internal 
parts are built to specifications. 

For further information on these pumps, 
write to Schutte & Koerting Co., Depr. P-A, 
1166 Thompson Street, Philadelphia 22, 
Pa 


Continaed on Page 56 
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For Drawings That Wont 
Get ‘EDGY’ With Age... 


Specify Arkwright Tracing Cloth! Then you can be sure that 
no matter how often a master drawing is yanked out of the 
cabinet, it will never become ripped, or paper-frayed around 
the edges to spoil your work. 

Arkwright Tracing Cloth is the best insurance you can 
get that your drawings will never go brittle, discolor or become 
opaque with age. Best insurance, too, that original drawings are 
always sharp, clean and ghost-free. Erasures on Arkwright cloth 
re-ink without feathering. And every roll is carefully inspected 
for pinholes, thick threads or imperfections of any kind. 

All good reasons for you to remem- 
ber: if a drawing is worth saving, 
put it on Arkwright Tracing Cloth. 
Would you like a sample? Write 
Arkwright Finishing Company, 
Providence, R. I. 
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AMBIENT AIR In 


Variations in size of wash load, 
outside air temperature and hu- 
midity ruled out the use of a cycle 
timer for this foreed hot air tum- 
bler-type dryer. 

The problem of signaling when 
the wash is dry was solved by in- 
serting an inverse Fenwal THERMO- 
SWITCH unit in the moist air out- 
let duct. When the temperature 
of the outgoing air, no longer 
cooled by evaporation in the 
tumbler, rises close to 
the temperature of 
the heated incoming 
air, the contacts of the 
THERMOSWITCH unit 


~ 
~— 


Multi-Purpose 
Thermostat 
Detects 


Humidity Level 


Accurately... 
Instantly 


w= FORCED HOT AIR TUMBLER-TYPE DRYER 
utilizes Fenwol THERMOSWITCH unit to signal 
when wash is ready for removal. 


close to turn on the series-connect- 
ed pilot light. 

Unique in performance, THERMO- 
SWITCH thermostats fit a wide 
variety of applications. Their acti- 
vating element is the single-metal 
shell that instantaneously expands 
or contracts with temperature 
changes, making or breaking their 
totally enclosed electrical contacts. 

THERMOSWITCH controls may 
pay off for you, too. Send coupon 
below for further details 
showing how they can 
help solve your control 
problems, 

MAIL COUPON TODAY! 


THERMOSWITCH* 


The Precision, Multi-Purpose, Thermostat Control 


SENSITIVE... but only to heat 


—_\= 


’ FREE! Get this bulletin... see what Fenwal 


Name 

Company 
Street 
City 


Cooling 


Alarm (over-temperature, 
under-temperature) 


Heating Timing (thermal) 


Humidity Control or 
Detection 


Vapor Level Control 


® Thermoswitch units can do for you. 
_ Just fill in coupon and mail...no obligation. 
FENWAL, INCORPORATED, 512 Pleasant St., Ashland, Mass., 
111 South Burlington Ave., Los Angeles 4, Cal. 
TEMPERATURE CONTROL ENGINEERS 


.. Position 


I am chiefly interested in the applications checked: 


© Pressure Control (by 
controlling vapor 
temperature) 

© Radiant Heat 
Control 


OTHER (Please fill in your special requirements) 
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Sarcostat Hydraulic Motor Valve 

Sarco Co. Inc., Empire State Bidg., New 
York, N. ¥., announces the introduction of a 
new electro-hydraulic motor valve for open- 
and-shut control. Two-wire, normally 
closed, for direct connection to 110 Volts 
A.C., 60 cycle current. 

This valve is designed for automatic opera- 
tion by thermostats or pressurstats or by 
liquid level or flow controls. 


As a shut-off valve in an inaccessible lo- 
cation, it can also be actuated by a push 
button. The Sarcostat valve is constructed 
to handle steam, water, oil, gas, air, etc. 
This is also an ideal valve for the remote con 
trol, by hand or thermostat, of steam or water 
branch mains for space heating systems. Its 
gradual opening action protects the piping. 
Quick closing prevents overheating. 

The valve operator, actuated by hydraulic 
power, operates single seated valves up to 
1'/,” or double seated valves up to 4” at 
125 psi. It does this by direct thrust 
without resort to pilots, gears or levers. 

When the full stroke is used, standard 
valves will open in 60 seconds and close in 10 
seconds. Also available with an adjustable 
stop tor vartial throttling. 

Valve bodic s are of brass or iron with union 
or flanged connections. Various types of 
valve bodies are available single seated, 
needle, piston or double seated. 

Operators are dust-moisture and fume 
proot They also can be turnished explosion 
proot 

Ask for bulletin #1080-A which is printed 
in two colors and contains cross-sectional 
drawings, capacity charts, prices and detailed 
information, 


G-E Rubber-Phenolic Plastics 

Pittsfield, Mass.--A special impact test, 
designed to reflect the unusual resilience of 
rubber-phenolic plastics to repeated 
shock, has been announced by Wyman Goss, 
engineer of phenolic products for the Chemi- 
cals Division of General Electric’s Chemical 
Department. 

Standard Izod or Charpy impact tests do 
not give a true indication of the resilience of 
G.E.’s new rubber-phenolic compounds, Mr. 
Goss stated. A “drop-ball’’ test was selected 
because by careful selection of the height 
from which the ball was dropped and the 
weight of the ball dropped on a molded part, 
repeated shock could be applied to the test 
pecimen at a range of points up to tts actual 
breaking point 
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Results of the “drop ball” test which are 
calculated in foot pounds of energy to crack 
or break the specimen, show that G-E rubber- 
phenolic compounds have shock resistance 
five to ten times as great as equivalent con- 
ventional phenolic molding powders. 

The outstanding shock resistance of G-F 
rubber-phenolic molding powders has per- 
mitted plastics applications which heretotore 
have been considered impossible. 


A New Gasket 

A new high-pressure gasket streamlines 
jointed connections, reduces turbulence in the 
piping and increases flow of fluid. 

Flexitallic Gasket Co., Camden, N. J., 
reports that thee new gasket (Style CGI) is a 
compression gauge type with both an inside 
and outside ring. It has a spiral-wound 
construction with alternating V-crimpe 
plies of metal and filler. 


In every pipe there is a certain amount of 
skin friction which sets up little eddies in the 
fluid passing through. At the joint, this 
friction is increased as the fluid pushes into 
the recess between flanges. With the new 
Flexitallic Gasket, the steel ring practically 
fills the flange recess so that no turbulent 
barrier is set up. Flow is increased. 

For all practical purposes, the inside ring 
converts one of a pair of smooth face flanges 
to a groove flange, providing all the safety of 
a wholly contained gasket without the ex- 
pense of machining a flange 

The inside ring also provides a compression 
gauge which supplements the outside ring. 
It prevents radial movement of the gasket 
under extremely high bolt loads and mini- 
mizes gasket contamination from highly cor- 
rosive fluids. 

The new Style CGI Gasket is made for 
practically all standard A.S.A. and A.P.I. 
fittings as well as special designs. Pressure 
range is 180 to 2500 Ibs. In addition to 
stainless steels, the inside ring can be made 
with other premium metals such as monel, 
nickel or inconel. Ring thickness depends 
on flange face finish, as well as the yield 
factors of the gasket proper. 

The gasket is designed so that the inside 
ring can be conveniently remounted in new 
replacement gaskets as an economy measure. 
The inside ring is also being used with the 
self-centering type of gaskets (Style D). 
made by Fiexitallic for raised face, smooth 
face, vanstone and lapped joints, as well as 
with the Flexitallic Style R-1 Gasket for 
large male and female joints. 

A wide choice of metals and filler materials 
are available, including teflon. 

Continaed on Page 54 
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- MAKING OLD THINGS BETTER 
MAKING NEW THINGS POSSIBLE 


A New Vacuum Pump 


pris Looking At The NEW KINNEY 
VACUUM PUMP MODEL CVD 3534. A 
Small Pump For Big Results! Here’s What — 
This Compound Vacoum Pump Gives You: 


—Free air dis- 
placement of 4.9 cu. 
ft. per min. (139 liters 
per min.) ... operates 
with 1/3 HP motor. 


 —Mcleod gauge 
absolute pressure 
readings of 0.1 micron 
(0.0001 mm Hg.) or 
better. 


— “Blick - switch” 
readiness ... no hand 
starting or “warm-up” 
problems. Just flick the 
switch and Model 3534 
is in operation. 


— The same consistent perform- 
ance and long-lived efficiency thot 
have made Kinney Pumps famous in 
all phases of low pressure processing. 


See how Model CVD 3534 can sove you money in power, processing time, ond upkeep costs 
Write for new Bulletin V50-A. Kinney Manufacturing Co, 3582 Washington St., Boston 30, 
Mass. Representatives in New York, Chicago, Cleveland, Houston, New Orleans, Phila 


delphia, Los Angeles, Son Francisco, Seattle 


Foreign Representatives: General Engineering Co. (Radcliffe (td, Station Works, Bury Road, 
Melbourne, C. |. Australia 
Novelectric 


Radcliffe, Lancashire, England . Horrocks, Roxburgh Pry 
W. S. Thomas & Taylor Pty, ltd, Johannesburg, Union of South Africa . 


Zurich, Switzerland Piazzo Cavour 25, Rome, Italy. 


KINWN EY 
Vacuum) 


December, 1950 - $7 
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here for answers 


o Tomorrow’s NEW Problems 


YEN ILATING €XPOSITION 
COMMERCIAL MUSEUM, PHILADELPHIA,PA. 
JANUARY 22-26,1951 


Now that priorities, allocations, cut-backs, and other essential restrictions 
have returned to the industrial scene, the heating, ventilating, and air-con- 
ditioning picture is certain to undergo significant changes in the days to 
come—to pose new problems for design, application, operating, and 
service engineers. 
its kind—largest ever staged—takes on greater importance and timeliness 
The wealth of first-hand intormation available here on latest 
developments, newest available equipment and supplies, and 
sources of supply, may prove to be an invaluable business asset for the 


than ever. 
trends, 


uncertain times ahead. 


Over 300 exhibitors with their technical representatives will be on hand 
to show and tell what the future offers for heating, ventilating and air 
conditioning in all types of commercial and public buildings, industrial 
plants, and homes. In no other way can so many helpful ideas and valu- 
able contacts be obtained, and so much equipment seen and compared in 
so little time . . . all so essential to solving tomorrow's new: problems. 


So plan now to take advantage of this big opportunity. Note the dates. 
Auspices of the American Society of Heating & Ventilating Engineers 
Exposition Company 
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That is why attendance at this foremost Exposition of 
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Heavy Duty Model Reductors 


Boston Gear Works, 66 Hayward St., 
(Quincy 71, Mass., announces the addition 
ot new, improved, heavy duty model Reduc- 
tors to their already extensive stock line of 
Speed Reducers. The very complete range 
ot T Series, Horizontal Right Angle Drive 
Reductors, pictured, is representative of 
these heavy duty units which are equipped 
with heavy Boston gears, worm integral 
with shaft, housings of Boston Gear ion and 
r steed shafts. 

An improved numbering system makes it 
easy to select the correct Boston Reductor 
tor any speed reduction requirement. There 
are eight types, each in a range of speed 
ratios and horsepowers or load carrying 
capacities, (ear ratios run from | to 1 up to 
4000 to 1. Output speeds, based on full 
load motor speeds, run from .45 to 588.23 
R.P.M. The new Heavy Duty Boston Re 
ductors are available from stock at eighty 
Boston Gear Distributors throughout North 
America. 

The new Boston Gear Catalog No. 55 
contains ready reference charts for quick 
selection of the right Reductor for each 
and every purpose. Copy of the Catalog 
may be obtained by writing Boston Gear 


Works. 


G-E ACA Motor Now Available with 
Preset Speed Device 

The General Electric ACA motor (a-c 
adjustable-speed) is now available with a 
mechanical tollow-up control for achieving 
a fixed preset speed without the use of 
expensive control equipment, it was an- 
nounced recently by the G-F Small and 
Medium Motor Divisions. 


‘ 


According to the 
the new device enables a predetermined 


company's engineers, 


speed to be set manually by a knob either 
directly on the ACA motor or at the end of a 
flexible cable 10 or 15 ft away. The speed 
adjustment can be made while the motor 
is at a standstill or while it is running. 


MECHANICAL ENGINEERING 


‘ 
j 
| 
: 
| 
| 
° 
val 
- 


> 
= 


SELF-LUBRICATING 
| EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
. WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


GRAPHITE METALLIZING 
CORPORATION 


1058 NEPPERHAN AVENUE, YONKERS 3, YORK 
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Speed control of the ACA motor, the 
engineers explained, is obtained by rotating 
brushes around the commutator. Since 
speed is a function of brush position, any 
device that will automatically bring the 
brushes to an adjustable predetermined 
position on successive starts will serve the 
desired purpose of establishing preset speed 
operation. This is now compactly and con 
veniently provided in the preset speed de 
vice, they said. 

In operation, the new mechanism actuates 
a pilot motor which drives the brushes to a 
position corresponding to the setting of the 
speed adjustment knob. A stop or auto. 
matic slow-down returns the brushes to the 
lowest speed position withou: disturbing the 
original setting. When the ACA motor is 
restarted, the brushes again come back to 
the preselected speed without any attention 
from the operator. Accelerating time is 
dependent upon pilot motor speed 

According to G-E engineers, preset speed 
operation is an advantage in practically any 
adjustable-speed drive. Some of the applica 
tions for the ACA motor with the new device 
are on offset printing presses, can-sealing 
machines, phaner-feed-roll drives, conveyor 
drives, ball mills, small rolling mills, mixers, 
punch presses, fan drives, and others. 


SKF to Equip 51 Brazilian Cars 

Philadelphia—-SKF Industries, Inc., an 
nounces that it will equip with spherical 
roller bearing journal units 51 cars on order 
here for the Sorocabana Railroad in Brazil. 

The passenger cars, all of lightweight stain 
less steel, will be built by The Budd Co., the 
first such order to be placed by a Brazilian 
railroad in this country since 1947. They 
include 15 first class, 15 second class, six 
baggage, 10 bedroom sleepers, and five kit 
chen-dining cars. 

A total of 408 sets of spherical bearings will 
be required. The Sorocabana Railroad 
operates in the state of Sao Paulo. 


Westinghouse Synchro Glide 

A new development by engineers of the 
Westinghouse Elevator Division, Jersey 
City, N. J., softens an elevator’s landing so 
much that most passengers don’t know when 
the car has stopped, reported W. O. Lippman, 
vice president in charge of the division 

In addition to making an elevator’s landing 
so smooth, the newly developed Synchro 
Glide Landing system saves a second and a 
half on each floor-to-floor trip, Mr. Lippman 
said. This time saving increases the passen 
ger-handling capacity of a car up to 10 per 
cent, 

Irips faster because Synchro-Glide 
permits cars to delay slowing down for a stop 
until théy arrive much closer to the floor 
than do other automatic landing systems. 
Now, a car can arrive at a point 20 inches 
from the floor while traveling at 250 feet per 
minute—an approach speed faster than ever 
before possible. As a car reaches this point, 
the landing system is set into operation auto 
matically. A series of magnets, called in 
ductors and mounted vertically on top of 
each elevator car, are energized. Each of 
these inductors in turn, as it comes closer to 
the floor, signals an accurate speed control to 
smoothly reduce the car's motor speed 
until it is stopped. Speed is reduced ac 
cording to a predetermined pattern, so the 
slowdown ts gradual and smooth 

Because the speed of the elevator i 0 
closely regulated even during the final 20 
inch Jandiag pattern, a car equipped with 
the new system makes perfect pin-point 
landings every time The car never over 
runs the floor, thus saving the time other 
Continaed on Page 60 


ENGINEERING 
as a 


CAREER 


A MESSAGE TO YOUNG 
MEN, TEACHERS AND 
PARENTS 


This pamphlet has been prepared 
as ao educational guide, in order 
to give something of an introduc 
tory insighe into the profession of 
engineering. It ts dedicated to the 
coming generation of engineers 
and to the constructive contribu 
tions which they will make to the 
life and culture of mankind. Con 
tents of the booklet have been 
divided into three main parts: The 
Scope of Engineering; Principal 
Branches of Engineeting; and Ret 
erences to Vocational Guidance 


Literature 


PRICE $0.15 


($10.00 per 100) 


ORDER NOW 
USING THE COUPON BELOW 


Engineers’ Council for 
Professional Development 
29 West Street 
New York 18, N.Y. 


Please forward a copy of “Engineering as 
Payment is enclosed 


a Career.” 
ADDR 
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AMERICAN AIRLINES 


insures Safety, Speed and Savings 


POzalid, the world’s most versatile copy- 
"ing process, is not only helping to make 

fights safer, faster —but is 
Lalso contributing to the savmngs that are 
ithe backbone of efficient operation. 


SAFETY COMES FIRST 


Precise weight distribution means that 
feven ash trays must be exactly located. 
‘This requires copies of the slightest 
changes — which are also sent to the 30 
tfar-flung terminals in the American 
isystem. American uses Ozalid for true- 
jto-scale copies... for with Ozalid there's 
mo chance for manual errors, nor dis- 
Hortion caused by “wet” or photographic 
kopying methods. 


SPEED IS 
HIGHLY IMPORTANT 
American's Daily Operations Report, 
showing crew and plane arrivals and 


departures, must be posted by specified 


York 


Name 

Company 
Address 
Or val al book 


om the 


aoa = 


Cut Copying 
Costs ... use 


OZALID —the speedy copying omen that’s 
60 TIMES FASTER 
than costly, old-fashioned “copying’’! 


ated 
Johnson cr ase send tree 
boo 
process 


dissribwsor bested 


times. Before using Ozalid, this report | 
was often hours. late. Now American | 


posts changes on an Ozalid duplicate 
original . corrected copies are im- 
mediately available when wanted. 
LOWER COST 
MEANS BIG SAVINGS 


For example, one report on all American | 


flights contains mileage data, fuel con- 


sumption, flight times and loads. Three | 


copies of each of 46 segments of this 
report are needed. Ozalid saves Ameri- 
can $82.10 each time this report is 
prepared. 

Like American Airlines, you can prob- 
ably benefit from Ozalid’s versatility in 
engineering, accounting, scheduling, 
and countless other fields. Get the full 
story of how Ozalid can help solve your 
copying problems —mail the coupon for 
your copy of “The Simplest Business 
System,” today 


Johnson City, N. Y. + Ozalid in Canada— Hughes Owens Co., Ltd., Montreal 


A Division of General Aniline & Film Corp. “From Research to Reality” 
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systems need for releveling. Door opening is 
completely synchronized with the car's 
slowdown, thereby enabling passengers to 
enter and leave the cars more quickly, 2 
helping to reduce over-all trip times. 

system also saves power and reduces ae 
and tear on the elevator equipment. 


Builders A 
High Capacity Chlorinizer 
Builders-Providence, Inc., Providence, R. I. 

announced and introduced the new HICVS 
High Capacity Chlorinizer at the National 
Exposition of Power and Mechanical Engi- 
neering held at Grand Central Palace, New 
York City, Nov. 27-Dec. 2, 1950. This 
Chlorinizer has the visible gas flow feature 
which is standard on the line of equipment. 
In addition to the visible flow feature, the 
new Chlorinizer has automatic control to 
provide chlorine to three points of applica- 
tion. 


This automatic control will provide the 
proper feed rate to meet the chlorine demand 
at three individual points and also will 
select the sequence of point of application. 
The HCVS high capacity visible flow 
Chlorinizer insures that chlorine dosage at 
any point of application will be properly 
controlled and metered for any pre-deter- 
mined period at a suitable pre-selected rate 
to meet the chlorine demand at that point. 

The HCVS high capacity visible flow Chlo- 
rinizer is a new simplified apparatus for 
metering and controlling chlorine gas feed 
by manual, semi-automatic, or automatic 
proportional means. It will find use in the 
power industry for the control of slimes in 
cooling water systems, in chemical processing 
industries, and for the disinfection of water 
for domestic and industrial water supplies 
as well as in industrial waste treatment. 

Further information on this new unit may 
be obtained from Builders-Providence, Inc., 
345 Harris Avenue, Providence 1, R. I 


Westinghouse Producing 
Radiation Detection Meters 

A radioactivity-measuring instrument, the 
Universal Roentgen Meter, is now being 
produced by Westinghouse FE lectric C orp. 

The meter is the measuring part of radia- 
tion detection devices which reveals radia- 
tion, expressed in milliroentgens, that the 
device detects, thus indicating the amount of 
radioactivity present in any area. A roent- 
gen is the basic measuring unit of alpha, 
gamma, and beta rays, which may be pro- 
duced by an x-ray machine, a piece of radium, 
or an atomic bomb explosion. 
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The Universal Roentgen Meter is equipped 
with multip’s scales, either four, five or six, 
which make possible fine re adings in all 
ranges of radiation. The four scale model 
covers four ranges of radiation: zero to 
half a milliroentgen; zero to five milliroent 
gens; zero to 50 mill Iroentgens; and zero to 
500 milliroentgens. 

Setting a switch determines which of the 
multiple scales will operate and will be visible 
thus eliminating incorrect reading by use of 
the wrong scale. 

The jastrument ts sensitive enough tor use 
n x-ray work, but also accurately measures 
large amounts of radiation encountered in 
itomic fission research. 

For further information write West 
nghouse Electric Corp., Box 2099, Pittsburgh 
¥), Pennsylvania. 


@ BUSINESS CHANGES 


Powers Regulator Co. 
Erecting New General Oflice 
and Factory Building 

Scheduled for completion next summer at 
the time of the company’s 60th anniversary 
s the new Powers’ plant on its 13 acre site in 
Skokie, Ill 


Sessions Engineering Co. of Chicago are 
the architects and engineers for the building 
which will contain 130,000 square feet 

The new building is 575 feet long. The 
two-story office, test and research laboratory 
section which is 290 feet wide is to be con 
structed of face brick and stone and will be 
comp ‘letely air conditions d. 

Products to be manufactured in this new 
modern plant include the company’s exten 
ive line of automatic temperature and 
humidity controls for heating, air condition 
ing and industrial processes; thermostatic 
ontrols for water heaters, shower baths 
ind hospital hydrotherapy. 


SKF to Expand Production of 
Balls, Rollers 

Philudelphia—SKF Industries, Inc., in a 
move to keep pace with increased demands of 
major industries for anti-friction bearings, 
innounces it will expand productive facil 
ities at its ball and roller plant here. 

John Lawrence, vice president, said a new 
iddition, providing more than 40,000 square 
teet of floor space, will enable the company to 
torestall critical bottlenecks in the manufac 
ture of rolling elements for aircraft and Diese! 
traction motors, of which it is one of the 
nation's major manu facturers. 

Construction of the addition is expected 
to be started in three or four weeks. Five 
to six months will be required for completion, 
but delivery of new equipment is expected to 
delay full use of the new facilities until the 
middle of 1951. 

The added space, Lawrence said, will per 
mit a larger output of rollers for cylindrical 
bearings as well as a higher quality of rolling 

‘ements for ball bearings. New means 
developed by SKF to finish balls to extremely 
fine tolerances and exacting geometry now 
Continaed on Page 62 
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AVeGq VALVE PLATES and DISCS 
FOR COMPRESSORS 


ANY 


MACHINED — not punched out —which prevents cracks and strains thus 
eliminating breakage risk of fragments of broken p'ates getting in cylinders. 
Best obtainable alloy stee!s used to meet requirements. Oil hardened and tem- 
pered to correct hardness. Precision ground to perfect flatness. 

Let VOSS make your next Valve Plates and Discs! 


785 East 144th Street 
MC. NEW YORK 54, N.Y. 


This PROPANE TRUCK TANK... 


.is 54° LD. x 8'7'4" T.L., fabricated for 2504 W.P., stress relieved; avtomatically welded 
Welds checked with X-RAY. . . A.212 Steel used in fabrication. This Tank mounted on cus- 
tomer's chassis by DOWNINGTOWN, 

DOWNINGTOWN Engineers and Technicions have given considerable study to many factors 
ond processes of Plate Fabrication. Consequently, we hove arrived at conclusions which we 


firmly believe assure o quality job 
Your inquiries for pressure vessels of Nickel Clad, Stainless, Stainless Clad, Carbon Steel ore 


solicited. Another important factor of our business is the design and fabrication of Heot Ex- 
changer Equipment. 


DOWNINGTOWN IRON WORKS 


DOWNINGTOWN, PA, 
WELDED and RIVETED PRODUCTS 


NEW YORK OFFICE: 30 CHURCH STREET 
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Management's penetrating interest in 
components of prime products goes deep 
. .. down co the last nut and bolt, as ser- 
vice reputation often hinges on individual 
parts, even those of outside manufacture. 
For the customer, failure of amy part of 
the machine, regardless of cause or make, 
is a black mark against the entire product. 


Vigilantly alert to this, the design en- 
gineer, the production manager, the pur- 
chasing agent, yes, even the sales mana- 
ger—all concerned with the performance 
and marketability of primary equipment 
—are especially discerning in the selec- 
tion of power transmission Components. 


Here you have one of the principal rea- 
sons that Winsmith Speed Reducers are 
so frequently selected . . . a preference 
based on enduring performance, the vital 
asset that means protection of a prime 
product's service reputation. 


But you pay no premium for this pro- 
tection. Actually, you save! For within 
the power range of fractional to 85 H.P., 
Winsmith has fully standardized on the 
widest selection of speed reducers in the 
industry to serve you speedily and 
most economically. 


Match your product's high reputation 
with components fabricated with the 
same care, backed by the same high repu- 
tation, that no link in your service chain 
may be weak. Winsmith power transmis- 
sion engineers welcome the opportunity 
to consult. Write. 


WINFIELD H. SMITH CORP. 
333 JUNE ST. 
SPRINGVILLE (Erie County), N. Y. 


book 
talog Hand 
= me with complete 


engineering data. Write. 
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require longer cycle times and therefore more 
machines to produce in quantity, he ex- 
plained. 

At the same time, Lawrence disclosed that 
a substantial part of the company’s opera- 
tions in its Philadelphia plants are on a 48- 
hour week to fill production schedules which, 
he added, “have had to be revised sharply 
upward in the last three months.’" Some 
departments are operating three shifts seven 
days a week. 

“Despite the accelerated rate of incoming 
orders, and the likelihood of military priorities, 
we are far better prepared to face the heavy 
demands that may be made than at the start 
of World War II,” he declared. “The com- 
pany has spent many millions of dollars for 
expansion and modernization since the end 
of the war.” 

Factory payrolls of the company have in- 
creased about 20 per cent in the past year. 
Employees in the Philadelphia plants now 
tota! approximately 3,500. 


T. E. Skilling Named 
Edward District Manager 
in Pittsburgh Area 

East Chicago, Ind.,--Thomas FE. Skilling 
has been appointed Pittsburgh district sales 
engineer for Edward Valves, Inc. As Ed- 
ward representative in the area, he succeeds 
the Herr-Harris Co. 

Mr. Skilling,-who has been associated with 
the Herr-Harris Co. for several months, wil! 
continue his office at 545 William Penn 
Place, Pittsburgh 19, Pa. The phone num- 
ber, GRant 1-6475, is unchanged. 

A native of Pittsburgh and a graduate 
mechanical engineer of Lehigh University, 
Mr. Skilling has been with Edward in home 
office engineering and sales work since 1947. 
During World War II he was an engineering 
officer in the U. S. Merchant Marine. He is 
a member of the American Society of Me 
chanical Engineers and the Engineers’ Society 
of Western Pennsylvania. 

The Herr-Harris Co. and its principal, Mr. 
Benjamin M. Herr, have been affiliated with 
the Edward organization for more than 30 
years. Mr. Skilling will continue to work 
closely with the Herr-Harris Co. 


Westinghouse to Expand 
Little Rock Plant 

The Westinghouse Electric Corp. will add 
a 100,000-square-foot wing to its lamp plant 
in Little Rock, Arkansas 

According to Ralph C. Stuart, Westing- 
house Vice-Pre sident, expansion of the Com 
pany's westernmost lamp plant would in 
crease its floor space by two-thirds and en 
able full-capacity operation. There are now 
650 persons employed in the plant, which 
Starte d produc tion two Vears ago. 

“We need all the light bulbs we can produce 
at Little Rock to satisfy an ever-increasing 
demand for them in the southwest, southeast, 
and west,” said Mr. Stuart. 

“When the addition is completed,” he 
added, “Westinghouse production of house 
hold-type light bulbs in Little Rock will rival 
that in Trenton, N. J., where the Westing 
house plant produces more light bulbs than 
does any other plant in America.” 

The construction firm of Ditmars, Dick 
mann, and Peckens, of Little Rock has been 
awarded the contract for the design and 
construction of the addition, which will have 
a 200.toot front and be 516 teet long. Com 
pletion is scheduled for April, 1951. 

Incandescent light bulbs ranging from the 
1$-watt through 300-watt size make up the 
bulk of Westinghouse production at Little 
Rock. Sun lamps, heat lamps, and mercury 
vapor lamps also are manutactured there 
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cylinders 


improve the job 


Ledeen Cylinderi are Good Cylinders + 


+ Ledeen Cylinders ore Good Cylinders 


+ Ledeen Cylinders are Good Cylinders 


Ledeen Cylinders are Good Cylinders 


CYLINDERS USED FOR 
FLUID PUMP FOR HIGH 
PRESSURE INJECTION 


Injection of regulated amounts of hot 
soap solution into a 120 P.S1. steam 
cleaning line, using only 100 P.S.1. 
air supply, is performed by two 
Ledeen Heavy Duty Cylinders 

A 4 diom. « 12° stroke air cylinder 
operating from air supply is con- 
nected by piston red coupling to a 
2 diam.x« 12 stroke water 

cylinder, which acts as an 

injector. 4 to ratio gives 

injection pressure vp 

to 400 P.S.1. Through 

proper valves, cylin- 

der motion is recip- 

recating, providing 

continuous pressure 


Standard 
Ledeen cylinders 
ond mounting 
attachments ore 
available from 
distributors’ 
stock in mojor 
cities. Special 
cylinders on 


There are 


ledeen 

Write for Medium Duty, 
f Heovy Duty 
500. and Super Duty 
tylinders for air, oil 

or water operation 

ready to help you, 

wherever you hove to 

push or pull « lift of 

Mlower press of squeeze 

tilt or turn © open or close 
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General Electric Chemical 
Department Opens 
Washington, D. C. Office 

Pittsfield, Mass.--A new sales office for 
the General Electric Company's Chemical 
Department has been opened at Washington, 
D.C., it was announced by S. L. Brous 
marketing manager of the Department. The 
office will be located in the Shoreham Build- 
ing at 806 Fifteenth St., N. W. 

With increasing defense activities, the 
Chemical Department has established this 
office in the capitol area to efficiently serve 
governmental requirements. Products of 
the Department include silicones, laminated 
and molded plastics, electrical insulation, 
plastics molding compounds, and resins. 


Foxboro Company Announcés 
Two Recent Office Openings 

Announcement by The Foxboro Co. of 
two new branch office addresses brings the 
total of its domestic offices to 39, of which 
three include branch factory facilities. 
The Foxboro Co., whose head office is at 
Foxboro, Mass., is one of the leading mann- 
tacturers of industrial instruments for meas 
urement and control. 

The newest addition to the list is the 
branch office at 214 W. 10th Street, Wilming 
ton 1, Del., under the managership of 
Kenneth L. Barton, a 25-year man with 
The Foxboro Co., well acquainted in in 
dustrial circles in the New York area and 
along the Atlantic Coast. 

Earlier this year a Foxboro Co. office was 
opened at 225 S. 5th Street, Minneapolis 2, 
Minn., with Robert C. Cahill as Resident 
Engineer. Foxboro interests have been 
represented in the Minneapolis-St. Paul 
area for many years by a well . nown firm 
of engineers; but the mounting volume of 
business prompted the opening of a full-scale 
branch office and the transfer of Mr. Cahill 
from the Foxboro branch at Appleton, Wis 


American Felt Co. 
Recognition Award 
Recognition that it had come of business 
age —-50 years old in Connecticut —has been 
received by The American Felt Co. of Glen 
ville, Conn., the world’s largest producer of 
wool felt, in the form of an award by the 
Manufacturers Association of Connecticut. 
The award was made to John T. Lawless, 
president of the company, which was founded 
at Glenville, February 8, 1899, and which 
today has grown up to include manufactur 
ing plants in Glenville, Newburg, N. Y.; 
Franklin, Mass.; Westerly, R. 1.; and De 
troit, Mich. It was accepted by W. H. 
Lehmberg, an American Felt vice president 
Some 304 Connecticut companies, 50 
years old or more, were given the recognition 
awards by the Manufacturers Association 
during its annual meeting at Yale University 
Jew Haven, Conn., September 12. 


Chiksan Headquarters in 
Rocky Mountain Area 

Chiksan Co., Brea, Calif., has established 
sales headquarters tor the Rocky Mountain 
area in Salt Lake City, with B. P. Ragsdale 
in charge. With a wealth of experience 
gained as a member of Chiksan's Engineering 
Department, service representative and sales 
engineer in the Southern California territory, 
Mr. Ragsdale will handle sales and service on 
Chiksan, “Weco”, Anchor and Okadee prod- 
ucts, 

Chiksan’s Rocky Mountain headquarters 
were formerly in Denver, with Al Myers as 
sales representative. Mr. Myers has re- 
signed to enter business for himself. 

Continued on Page 64 


COUPLINGS 


FOR. POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


Gre eliminate 


Lubrication is 


PATENTED Not r, 
FLEXIBLE 


DISCS 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the hotest reprint 
of our Enginwering Cotoiog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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This Vacuum Gage is an example 
of the extra value at no extra cost 
in al] Gaaces. 


1. Dial in inches of mercury vacuum, reading counter 
clockwise, to denot# negative pressure and prevent 
confusion with a 30 lb. pressure gage. 

2. Subdivisions in graduated steps of 0.2 inches for 
ease in reading scale. 


3. Hairline Pointer adjuster to correct zero setting for 
changes in barometric pressure. 


4. Guaranteed accuracy to within 0.15”. 


5. The new square flush case. 
Another Helicoid “first.” 


—HELICOID 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


LICOID GAGE DIVISION. 
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Murray Equipment Co. Takes 
on Worthington Multi-\ Drives 
James J. Murray, owner of the Murray 
Equipment Co., 11820 Brush Street, Detroit, 
announces a recently signed distributorshiy 
agreement to handle Worthington Pump & 
Machinery Corp. Multi-V Drives and frac 
tional horsepower belts and sheaves 
The Murray Equipment Co. has supplied 
the greater Detroit area with chains, 
sprockets, tubing, hose and pulleys since 
1946. Its staff, experienced in the power 
transmission field, includes: William Ander 
son, Sales Manager; William Faulk and 
Joseph Livermore, Sales Engineers; and 


Charles Macbeth, Office Manager. 


Howell Electric Motors 
Service Kepresentatives 

Howell Electric Motors Co., Howell, 
Michigan, announced the appointment ot 
Bates Sales Co., 1025 North Sixth Street, 
St. Louis 1, Missouri, as Factory Sales and 
Service Representatives in the St. Louis area 
for Howell electric motors. 

The Bates Sales Co., under the able direc 
tion of Mr. Howard D. Hebebrand, owner, 
has won a wide reputation for exceptional 
service to business and industry in the St 
Louis area 


@ LATEST CATALOGS 


Morse Factory-Packaged Chains 

Folder F £7-50 gives a complete descmp 
tion of all Morse Factory-Packaged chains 
and parts together with list prices. This 1s 
the first complete packaging program in the 
industry. Morse Chain Co., 7601 Cenrral 
Avenue, Detroit 8, Michigan. 


New Publication on 
Water Clarification 
Cochrane Corp., 3142 No. 17th St., Phila 

delphia, Pa, has just published a bulletin 
describing the Cochrane Liquon Sludge Con 
tact Reactor, (Publication #5001), a water 
conditioning apparatus that takes advantage 
of the well-known chemical principle that 
previously formed precipitates added in the 
torm of sludge or slurry will accelerate reac- 
tions. The bulletin details the principle as 
applied to the sludge-contact reactor, de 
scribes the operation of the Cochrane-Liquon 
unit, illustrates and describes the types ot 
equipment available, gives a list of applica 
tions with a separate page on waste recovery 
and describes the auxiliary equipment 
Photos of typical installations are also shown 


E. Offers Motor-Generator Booklet 

\ new eight-page, two-color booklet on 
synchronous motor-generator sets has been 
announced as available from the Genera 
Electric Co., Schenectady 5, N. Y. 

Designated as GEA-5506, the publication 
covers motor-generator sets from 30 to ROO} 
kw as a source of d-c power for many indus 
trial applications, such as rolling-mil! motor 
and other drives, electrolytic refining ot 
ores, excitation for synchronous and d<« 
motors and generators, motion picture 
lighting, mining and quarrying, wind tunnel 
and other large testing equipments, and 
general purpose use. 

Well illustrated, the booklet shows four 
typical installations and describes the con 
struction teatures of the synchronous motors 
and d-c generators. Motor ratings include 
), 50, and 25 cycles, 0.8 pf, 220 to 13,200 
volts. Generators, both shunt and com 
pound wound, are rated 125,250, and 600 volr 
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Allis-Chalmers 
Motor Starters Bulletin 

Allis-Chalmers motor starters—-Type H 

r 2300 to 5000-volt squirrel cage, wound 
rotor, synchronous and multispeed motors 
are described in a new 12-page bulletin 
released by the company. 

The starters are built for full voltage or 
reduced voltage, reversing or non-reversing 
with plugging, dynamic braking and mult: 
speed features. Ratings are up to 2500 hp 
at 5100 volts. The contactors (air break or 
oil immersed), protective devices, meters, 
and relays are engineered and assembled in 
an easy to install steel cabinet. 

The air break contactor—-Type 256 
particularly adaptable for applications re 
quiring frequent starting, inching, reversing, 
plugging or dynamic braking 1s described in 
detail in another late bulletin. For most 
applications, this contactor will fit in the 
same size starter cubicle as used for oil 
immersed contactors. 

The oil immersed contactor —Type MO 
is designed to withstand stresses of frequent 
starting and stopping service and can be used 
in dust laden atmospheres and in other loca 
tions where atmospheric contamination 
would interfere with the proper operation of 
air contactors 

Dependable start-stop service and control 
of motors is provided by Allis-Chalmers air 
break or oil immersed contactors in power 
and cement plants, rubber and paper mills, 
refineries, pumping stations, pipe lines and 
general industrial plants. They have been 
applied for the control of pumps, blowers, 
compressors, motor-generator sets and other 
industrial drives. 

Copies of the bulletins, “Type H Motor 
Starters,” 14B6410A, and “Type 256 High 
Voltage Air Break Contactor,” 14B7303, 
are available upon request from Allis-Chal 
mers Manufacturing Co., 949 S. 70th Street, 
Milwaukee, Wisconsin. 


New Condensed Catalog 
Issued By Clark Equipment 

A condensed catalog containing bas: 
specifications of its entire line of materials 
handling equipment is announced by the 
Industrial Truck Division of Clark Equip 
ment Co. Models listed include fork-lift 
trucks, both gas-powered and electrics, on 
solid tires and pneumatic tires; industria! 
towing tractors; tructractor mode's tor 
handling bulk materials; and the complete 
line of twenty special attachments designed 
for particular needs. 

Fork truck specifications cover capacity, 
turning radius, load center, minimum inter 
secting aisle, truck dimensions, fork length, 
upright heights (low to high), fork lift heights 
(low to high) and service weight. Tractor 
specifications include drawbar pull, capacity 
in tons, turning radius, overall dimensions, 
tire sizes and weight. Tructractor specifica 
tions give Capacities in cubic feet and pounds, 
turning radius, overall dimensions, body 
dimensions and weight. 

Special attachments listed are the overhead 
guard, load safety rack, ram, crane, fork 
extensions, shovel, Hi-Lo-Stack, 360° ro 
tating device, rotating roll clamp, upender, 
side shifter, cotton clamp, Clamp-Lift, 
heavy duty clamp, swinging boom, Bartel 
device, brick forks, cabs, snow plows and 
pitch-tork shovel. 

The catalog has eight pages printed in two 
colors. The back page contains a directory 
ot U.S. and Canadian dealers. 

A copy of the catalog is obtainable on re 
quest to Clark Equipment Co., Industrial 
Truck Division, Battle Creek, Michigan. 
Continued on Page $6 
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S.S.WHITE METAL MUSCLES 
Power the arms 
OF THIS MACHINE / 


Courtesy 


Hamilton, Ontario 


RYKMAN MACHINE CO 


he multi-armed machine shown in operation above is 
an automatic edger, used to put gold and silver borders on 
the rims of chinaware. In it, S.S.White flexible shafts trans- 
mit rotary power from a central driving motor to each of the 
twelve arms. The advantages of this setup are apparent not 
only in the simplicity of the flexible shaft drives but also be- 
cause the flexible shafts permit the arms to be moved up-and- 
down and in-and-out to accommodate different sizes and 
shapes of plates. 

This is one of hundreds of applications in which $.S.White 
flexible shafts have satisfied the needs for a dependable, non- 
rigid drive. If you are not already familiar with the many 
possibilities offered by these simple, adaptable mechanical 
elements, it will pay you to get full details today. 


WRITE FOR NEW BULLETIN 5008 


It contains the latest inform- 
ation and data on flexible 
shafts and their application, 
Write for a copy today. 


DENTAL MFC.COo. Dept. L, 10 East 40th St. 
NEW YORK i6, WN. Y. 
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Save 


How You 


with the NEW Niagara Method 


of Air Conditioning 
Using “Hygrol” Absorbent Liquid 


Because it absorbs moisture from 
the air directly, 
Controlled Humidity Method uses 
less, or no, mechanical refrigera- 


the new Niagara 


tion for dehumidifying. You save 
first costs and installing of heavy 
machinery. You save space, main- 
tenance expense, power. You get 
easier, more convenient operation, 

Using “Hygrol” hygienic ab- 
sorbent liquid, this method gives 
complete control of temperature 
and relative humidity. Especially, 
it is a better way to obtain dry air 
for drying processes, packaging 
hygroscopic materials, preventing 


Niagera Contralled Humidity 
Air Conditioner 
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MADARA CONTROLLED HUMIDITY METHOD — NOW 


moisture damage to metals, and 
obtaining better quality for 
chemical process products and 
food products — or in obtaining 
better results in comfort air 
conditioning for office or labo- 
ratory at lower refrigeration 
costs. 

The diagram shows how fil- 
tered air is dehumidified by 
passing thru a spray of “Hygrol” 

a liquid absorbent which re- 
moves air-borne moisture. This 
liquid is hygienie and non-cor- 
rosive: it contains no salts or 
and cause 
It is con- 
tinuously re-concentrated at the 
same rate at which it absorbs 


solids to precipitate 
maintenance troubles. 


moisture, providing always the 
full capacity of the air condi- 
tioner, automatically. 

Units provide a range of ca- 
pacities from L000 to 20,000 
C. Multiple unit in- 
stallations are in use success- 
fully. 
available. For further informa- 
tion, write Niagara Blower Co., 
Dept. ME 405 Lexington Ave., 
New York 17, N.Y. 


Records of results are 
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Electrifugal Pump Bulletin 
Design and construction features of a 
close-coupled pump and motor—the Elec- 
trifugal—are described in a new bulletin 
released by Allis-Chalmers Manufacturing 


he Flectrifugal has a single shaft mounted 
in an exclusive unit-cast frame to assure per- 
fect and permanent alignment. The pump 
is available with drip-proof, splash-proot, 
totally-enclosed, fan-cooled or explosion- 
roof motor enclosures. Some sizes can he 
fad with removable casing, others with 
removable cover plate. 

The pumps are available in ratings from 10 
to 500 gallons per minute at heads to 220 
feet. Motors are rated from #/, to 10 horse 
power. 

Copies of the bulletin “Electrifugal 
Pump,” 52B6140B, are available upon re 
quest from Allis-Chalmers Manufacturing 
Company, 949 S. 70th St., Milwaukee, Wis 


Index of SK Equipment 
and Descriptive Bulletins 

A new products list folder, entitled “Index 
of SK Equipment and Descriptive Bulletins” 
has just been issued by Schutte & Koerting 
Co. 

The folder lists SK products according to 
application and alphabetically, together with 
the numbered descriptive bulletin pertaining 
to each product. Copies of this folder are 
available. Write to: Schutte & Koerting 
Co., 1166 Thompson St., Philadelphia 22, Pa. 


Electric Motor Lubrication 

Intere ting studies in bearing lubrication 
for electrical motors are presented in a new 
77 in entitled “Lubriflush,” just issued by 

S. Electrical Motors, Inc. It graphically 
comparative amounts of lubricant in 
different designs of bearings and how bearings 
are subject to air circulation. Application 
of U. S. Motors’ Lubriflush principle is pre- 
sented, showing how bearings can be lubri- 
cated tor lite and also can be purged of old 
iubricant and renewed without disturbing 
the bearing housing. The Bulletin, No. 
1579, may be obtained by writing U. S. 
Electrical Motors, Inc., 200 E. Slauson 
Avenue, Los Angeles 54, California. 


New Allegheny Ludlum Booklet 
on Metal in Hospitals 

Pittsburgh, Pa.—-The past, present and 
future of stainless steel in the nation’s hos- 

pitals is the subject of a new booklet just 
tie d and released by Allegheny I udlum 
Steel Corp 

The eighth in a series of “industry” 
booklets, “Allegheny Metal in Hospitals” 
is packed with information and illustrations 
of the use of stainless steel from basement to 
sundeck of modern hospitals of today and 
tomorrow. Particular attention is given 
utilization of stainless in the hospital service, 
nursing, and surgical departments, and for 
adjunct diagnostic and treatment facilities. 

A unique feature of the booklet is a check 
list of more than 800 stainless steel hospital 
applications, said to be the most comprehen 
sive list ever published. 

Before publication, the booklet was 
checked and approved by a leading hospital 
authority. It is recommended for those in- 
terested in hospital construction, mainte- 
nance or operation, as well as for fabricators 
and others interested in hospital and other 
medical equipment. 

Free copies obtained by writing to Ad- 
vertising Department, Allegheny Ludlum 


Steel Corp., 2020 Oliver Building, Pittsburgh 
22, Pa. 
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Dual Circulation 
Steam Generators 


Foster Wheeler Corp. points out the ad 
vantages of the Dual Circulation Steam 
Generator over conventional boilers in a 
copyrighted booklet igsued recently entitled, 
“Dual Circulation .Steam Generators for 
power and process steam of super purity . 

Under modern operating conditions of high 
pressure and temperature, the problem of 
steam purity is of increasing concern to the 
designers and operators of industrial and 
central station steam generators. Foster 
Wheeler engineers have successfully met this 
challenge by developing the Dual Circulation 
Steam Generator. 

In May, 1948, the first of a group of Foster 
Wheeler Dual Circulation Steam Generators 
was placed in service at a large midwestern 
refinery. It has been in successtul operation 
ever since and has proved its ability to pro 
duce steam of much greater purity than has 
been hitherto attainable in a boiler of con 
ventional circulation. 

Evidence of the increasing acceptance of 
the Foster Wheeler Dual Circulation Steam 
Generator is demonstrated by recent addi 
tional orders from both the utility and re 
finery industries. 


A Comprehensive 
Electrode Catalog 


The complete line of Leeds & Northrup pH 
electrodes and assemblies tor both industrial 
and laboratory applications is now presented 
for the first time in a new, 28-page catalog, 
“pH Electrodes, Assemblies, Parts and Ac 


cessories, 


This publication is designed to help pres- 
ent users of LAN pH equipment in ordering 
replacement parts and to guide new or pros- 
pective users in selecting the proper elec- 
trodes to solve their pH problems. 

It lists the advantages of each type of elec- 
trode, and by means of an illustrated, double- 
page spread, shows each assembly and all of 
its components in tabular form. Glass elec- 
trodes tor industrial use are shown in detail, 
whether for use in plastic, Pyrex or iron as 
semblies; glass electrodes for laboratory use 
are illustrated with their appropriate measur- 
ing instruments. Other L&N laboratory 
electrodes —hydrogen, quinhydrone, oxida 
tion-reduction—are listed with their refer 
ence electrodes. 

Accessories and supphes, such as buffer 
solutions, chemicals, holders and mountings 
are listed. Also included briefly are the 
portable and permanently-mounted instru- 
ments—-L&N indicators, and Micromax and 
Speedomax recorders and controllers—-that 
are used with these electrodes 

For copy of this publication, write Leeds & 
Northrup Co., 4934 Stenton Ave., Philadel- 
phia 44, Pa., and ask for Catalog EN-SS. 


New Flow Meter Bulletin 

A new flow meter bulletin, released by the 
Republic Flow Meters Co. fully illustrates 
and explains flow measurement problems 
and their solution. Meter bodies, differential 
devices and reading instruments are fully 
described and a special section is included on 
wide range and reverse flow. The numerous 
illustrations in the book relate an informative 
pictorial story on fluid flow measurement. 


Write for the Republic Data Book No. 702. 


Bulletin on 
Peerless ““Gearturbo" Pump Head 
Descriptions of right angle geared pump 
drives and their application to vertical 
turbine pumps is the subject of a comprehen 
sive new bulletin issued by Peerless Pump 


Division, Food Machinery & Chetmical 
Corp. on the Peerless “Gearturbo” pump 
head. 

Right angle gear drive applied to vertical 
rotative shaft pumps is unexcelled for ap 
plications where electricity is not available, 
where natural gas, gasoline, diesel or steam 
power is more economical or where the added 
security of standby power is desired in cax 
of electrical power failure. “Gearturbo” 
heads are offered in 9 sizes, with speed in 
creasing ratios of | to 1, 1 to 2,2 to 3,3 to 4 
and 4 to 7 and with one speed decreasing 
ratio of Il to 10 and in horsepower ratings 
from 3 to 300 h.p. 

The new bulletin describes the construc 
tion features of the Peerless right angle gear 
head and includes complete: sectional draw 
ings and dimensions, details of the flexi bl: 
shafts for connecting driver to the pump 
head, horsepower ratings of the various sive 
heads and data on combination heads, wher: 
electric and right angle gear Peerless pump 
heads are combined in one unit for stationary 
engine drive and direct-connected electric 
power. Suggested methods of installation 
are shown in station arrangement sketches. 

Copies of this new bulletin may be ob 
tained by writing the manufacturer, Peerk 
Pump Division, Food Machinery & Chemica! 
Corp., 301 West Avenue 26, Los Angeles 31, 
Calif. and requesting Bulletin B-140-} 


Continued on Page 6% 


STYLE “A” 


you can SURE.. ts Westinghouse 


for permanent vibration record 


No fims to develop-—-No attachments or 
power supply needed with the Type LE 
Portable Vibrograph. It operates either 
seismically or with a prod. Instantly... and 
permanently records, for later analysis, the 
vibrations found in machinery or other 
vibrating bodies while in normal operation 

W rite today for information on the Vibro- 
graph and other vibration testing equip- 
ment. Westinghouse Electric Corporation, 
a Department E-2, 2519 Wilkens Avenue, 
| Baltimore 3, Maryland. j-02212 


INDISPENSABLE .. . for conveying fluids through movable pipe 
lines or equipment in motion! Complete 360° movement—with 
no flow restriction. Four styles for standard pipe sizes 4" to 3”. 


e. 

° ECONOMICAL . . . simple in design, Flexo Joints contain no 

e 

e 


TYPE Testee 


springs, no small or loose ports—assure long wear, extremely 
low maintenance cost. a 


Write for literature ou FLEXO JOINT uses. 


° 4652 Page Bivd, St. Louis 13, Mo. 
In Canada: $. A. Armstrong, Lid., 1400 O'Connor Drive, Toronto 13, Ont. 


RTABLE 
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Armco “Asbestos Bonded” Pipe 
Here's The Drainage Structure With A 
“One-Two” Punch, a new, illustrated folder 
by Armco Drainage & Metal Products, Inc., 
tells how Armco “Asbestos-Bonded” Pipe 
overcomes the problems of structural failure 
and corrosion 

More than half a century of experience 
proves that corrugated pipe has more than 
ample strength and all other structural tea 
tures necessary to function as a drainage 
structure throughout its full material life 

“Asbestos-Bonded” Pipe combines the 
strength of corrugated metal pipe with 
positive protection against extreme corrosion 
that greatly extends its serviceable lite 

The folder describes how Abestos 
Bended” drainage structures are made ang 
summarizes corrosion tests that demonstrate 
the exceptional durability of the material 

Field inspections confirm that “Asbestos 
Bonded” Pipe gives long-time satisfactory 
service in sewers, culverts and other drainage 
tructures under very severe condition 
varying from salt marshes in New England ro 
jungle swamps in Venezuela 

Copies of this folder, which describes the 
drainage that gives extra protec 
tion and eliminates costly replacements, can 
be obtained from Armco Drainage & Metal 
Products, Inc., Middletown, Ohio, 


tructure 


New Alco Products Catalog 
\lco Products Division of American Lo 
omotive Co, has published a new 16 
page catalog containing a fund of usetul 
product information about heat exchangers, 
feedwater heaters, pressure 
vessels and pipe 


evaporators, 


The booklet, for example, shows how the 
diameter and length of a heat exchanger 
unit is selected by using the unique Alco 
“MTD” Calculator and a selector table 
Another part of the booklet tells how a 
helpful template for making piping layouts 
can be obtained. It is packed tull of “how- 
it-works"’ information, and design and selec 
tion data. There are over 60 cutaway and 
cross-sectional drawings of heat exchangers, 
evaporators and feedwater heaters. 

In addition to descriptions of the regular 
shell and tube line of heat exchangers, Alco 
has included expanded sections on its new 
ndustrial exchanger and the Alco Aircooler 
\ spread on production facilities, and pages 
ot photos showing a variety of Alco installa 
mons throughout industry are other features. 

For a copy of Catalog AL-3, write on your 
letterhead to Public Relations Department, 
American Locomotive Co., Schenectady, 
N 


New Bulletin on 
Cone-Drive Speed Reducers 

Cone-Drive Gears, Division of Michigan 
Tool Co., has just released a new, 4-page 
engineering bulletin. It gives basic general 
information on standard Cone-Drive speed 
reducers and gear sets ranging between 5:1 
and 70:1 ratio, and from .05 up to 555 hp. 
capacity. Standardization —for economy and 
easy service both of component parts and 
complete u is emphasized. 

The bulletin helps in solving transmission 
design problems by giving quick-reterence 
data on ratios, center distances and horse- 
power capacities. Printed in two colors; 
illustrated with both photos and drawings 
Ask for bulletin 789. 50, 
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De Laval New Type GS Pump 

Bulletin contains a complete description, 
cross-section drawing, rating tables and di 
mension print of our new Type GS pump. 

The outstanding feature of the new De 
Laval GS pump is that it is designed to fit 
the idea of a Service and Exchange Plan. 
All parts of the GS pump except the bare 
pump casing are contained in one easily re- 
placeable rotor assembly. This means that 
when maintenance does become necessary, 
you simply remove the top cover and end 
plate studs, remove the old rotor assembly 
and drop a new one in place. The old one is 
then returned for credit on serviceable parts. 

Other features of the pump include: 
Pre-lubricated bearings, Mechanical seals, 
Stainless steel shaft, Horizontally split cast 
iron casing, Arrangement for clockwise or 
counter-clockwise rotation, Interchangeable 
end covers, shafts, shaft seals and bearings 
between all sizes of pumps. 

The GS pump is built in three sizes from 
2'/,” to 4” for capacities to 400 gpm and 


heads to 230’. 


Handling Devices For 
Textile Industry Described 
In New Clark Booklet 
Clamping devices for use on fork-lift 
trucks, developed by Clark especially for 
handling materials in all branches of the tex- 
tile industry, are described in a new 12-page 
booklet issued by Clark Equipment Co. A 
helpful feature is a summary of handling 
operations now being performed mechanicaliy 
in modernized mills and warehouses. Ad- 
dress Clark Equipment Co., Industrial Truck 
Div., Battle Creek, Michigan. 


No matter whet the size of 
your lab hoth 
the devices to be tested 
weigh a few ounces or @ 
hundred pounds...or 
whether vertical or horizon- 
tal vibration is involved . . . 
there's an All American 
Vibration Fatigue Testing 
Machine that will tell you 
quickly and accurately how 
your product will stand up 
in service. 


Model 


25HA. 
Produces vibration horizontally. 


Model 


8 models; producing vibra- \ 
tion vertically or horizon- 
tally, frequencies of 600 to 
3,600 v.p.m. Quick deliv- 
ery! 


Send for Catalog F. — 


Made by makers of ALL AMERICAN PRECISION 
DIE FILING MACHINES 


ALL AMERICAN. 


Tool & Manufacturing Co. 
CHICAGO 14, ILL. 


1016 W. FULLERTON AVE. 


Vibration Fatigue Testing 
-for Every Industrial Need | 


10VA. Load 
Produces vibration vertically. 


Load capacity 25 Ibs, 


100VA. Load capacity 100 Ibs. 
Produces vibration vertically. 


BEFORE 


A~ Deep 


capacity 10 Ibs. 


sistency of putty 
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crack. B—Tamping Smooth-On 
C Crack completely sealed. 


If You’ve Never Used 
SMOOTH-ON, read this: 


Smooth-On No. 1 Iron Cement is a metallic 
powder which you mix with water to the con- 
You tamp it, while still soft, into a crack or 
hole, making sure to force it against all surfaces. With Smooth- 
On you don't need to use heat or special gadgets. As it hardens, 
it expands slightly, clinging tightly in place. The repaired part 
is ready ior use as soon as Smooth-On sets hard. Keep Smooth- 
On handy for both emergency and routine maintenance repairs. 
Buy it in 7 oz., 1 Ib., $ Ib., 20 and 100 Ib. sizes. If your Supply 
house hasn't Smooth-Op write as. 


FREE repaint nansoox 


Shows many industrial and home repairs made 
with No. 1 and other Smooth-On Cements. Leaks 
stopped, cracks sealed, looze parts made tight 
170 illustrations. 
copy. 


SMOOTH-ON MFG. CO., Dept. 56 
570 Communipaw Ave., Jersey City 4, N. J. 


Drop us a line for YOUR free 


Do it SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 
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Make adeailage 


LUNKENHEIRER RESEARCH 


IN CAST STEELS 


The latest findings of Lunkenheimer's re- 
search division are available to you—to help 
solve your valve problems in power, petro- 
leum, chemicals, or general industry. Lun- 
kenheimer research in cast steels has been 
outstanding for more than 23 years 


Whether service 


normal or severe, you will benefit from 


your requirements are 


Lunkenheimer's latest research in welding, 
graphitization, new alloys, creep strength, 


and other subjects. They open up a fund of 
knowledge that gives you higher valve effi- 
ciency... safer operation... longer valve life. 


The Lunkenheimer Sales Department will be 
glad to study your valve problems in the 
light of new research. Ask your local repre- 
sentative to show you the recent Lunken- 
heimer literature on Steel Valves, and write 
for further information to The Lunkenheimer 
Co., Box 360E, Cincinnati 14, Ohio. 
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BA \RCO Flexible, Swivel ad Revolving Joints 


Barco Rotary Swivel Joints for use with air, 
oil, gas, steam, water and other fluids pro- 
vide slow rotation with side flexibility. 


Barco Swing Joint for hose reels, loading 
and unloading lines, and for tank cars and 
trucks—-compact, inexpensive, durcble, 


Barco Flexible Joints for conveying oil, steam, 
gasoline, woter, tar, corrosive acids and alkalis 
—where flexibility in piping is required. 


There is a Barco Joint for each particular prob- 
lem in pipe flexibility. Different designs are 
available for: 

e Combined angular and swivel motion 
Swivel and slow rotation combined 
with angular motion 
Swing action with no side flexibility 
High-speed rotation 

There’s a Barco Joint to handle any type of 

fluid with wide temperature and pressure 

Barco Revolving Joints supply steam, gos or other fluids ranges and a variety of metals and gasket ma- 

from a fixed supply pipe to @ rotating drum or mem- terials. For more information about this com- 

ber with low friction “drag.” Sizes from %"” to 5”. plete line of joints, write Barco Manufacturing 
Company, 1807M Winnemac Avenue, Chicago 
40, Illinois. In Canada: The Holden Co., Ltd., 
Montreal, 


I ARC THE ONLY TRULY COMPLETE LINE OF 
FLEXIBLE, SWIVEL AND REVOLVING JOINTS 


FREE ENTERPRISE— THE CORNERSTONE OF AMERICAN PROSPERITY 
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“ink quality” file copies of pencil drawings are 
produced with Kodagraph Autopositive Cloth 
Instead of making expensive “ink on cloth” tracings of 
its original drawings, Ingersoll-Rand simply reproduces 
them on Kodagraph Autopositive Cloth. This new photo- 
graphic material produces positive copies directly (like 
Kodagraph Autopositive Paper and Film) . . . without 
the negative step... without darkroom handling. No 
special equipment is required, either: a photocopy ma- 
chine is used for the exposure operation , . . standard 
photographic solutions for development. Result: inter- 
mediates that have the sharpness, the sparkle of new 
ink tracings . . . with non-smudging, dense photographic 
black lines on a durable white cloth base. 


Standard units cre added to new drawings with 
Kodagraph Autopositive Film 

Among the many ingenious drafting short cuts devel- 
oped by Ingersoll-Rand is the use of Kodagraph Auto- 
positive Film overlays made from standard-component 
drawings. These transparencies are kept on file . . . and 
taped to new drawings whenever necessary, Following 
this, the composite is reproduced on Autopositive Paper. 
Result: a photographic intermediate of uniform line 
density . .. plus important savings in drafting time. 


[Xedagraph A\utepesttive Materials 


“‘The Big New Plus’’ in engineering drawing reproduction 


———- MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 16 
Industrial Photographic Division 


Learn in detail how you 
can use Kodagraph Auto- 
positive Paper, Cloth, and 
Film — the revolutionary 


Rochester 4, N. Y. 


products which you, or 


process quickly, economi- 
cally. Write today for a 


Name. 


iminate Costly Retracin 


Gentlemen: Please send me a copy of vour illustrated booklet 


at INGERSOLL-RAND 
Phillipsburg, 1. 


Old, soiled, or damaged drawings are restored 
with Kodagraph Autopositive Paper 

When such drawings are taken from the files, the cali 
is for Kodagraph Autopositive Paper—to eliminate hours 
of expensive retracing time. This low-cost, high-contrast 
photographic material increases line density . . . cleans 
up backgrounds . . . in many cases delivers serviceable 
intermediates that require no handwork at all. Drawings 
in very poor condition are restored by Ingersoll-Rand 
in the following manner: after an “Autopositive” is 
made, stains, creases, and other unwanted elements are 
removed with eradicator fluid or razor blade. Then, the 
print is used to produce a second “Autopositive,” which 
is touched up with pencil if necessary. 


Additional advantage: of using Kodagraph 
Autopositive intermediates 

Sharper, cleaner blueprints are produced—at uniform, 
practical speeds--because Ingersoll-Rand makes them 
from “Autopositives” instead of its perishable original 
drawings. This way—there’s far less chance of “reading 
errors” in the shop. And valuable originals are protected 
against machine wear and tear . . . constant handling; 
are kept safe in the files available for reference and 
revisions only. 


Position 


Please print 


free copy of “Modern 
Document and Drawing 
Reproduc tion.” 


City 


Street 


State 


your local blue printer, can 1 giving all the facts on Kodagraph Autopositive Materials. 
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FARREL'GEAR 


72 - Decemper, 1950 


The quiet, vibration. long gear life you diameter, '« 60 inch face, 4 DP 
! expect Farrel herringbone gear result from extreme pacity ond ar plication. 
accuracy of tooth spacing, contour and helix angle. quali: Farrel engineers are available to working out 4 
of always . Overlap or interlacing 
Plants: Ansonia and Derby, Conn., Buffalo, N.Y. Sales Offices: 
the teeth, with gradual engagement, contribute to 
Ansonia, Buffalo, New York, Boston, Akron, Cleveland, 
stresses on other ports of the machine, | | ; | 


an 
imaginative 
photographer 


uses 


cellular rubber 
to 

improve 

his 

equipment 


| 
ga 


Uniform, dustless, printing contact 
In place of felt, Mr. Stock substituted 
Spongex on this photograph printer. 
Contact on film negative is more 
uniform, and the tendeney 

of felt to pick up dust is avoided. 


Portable motor no longer “walks” away from its job 


Jack Stock’s portable motor “walked” away every time he put 
it to work. He mounted the motor on Spongex cellular 
rubber—now it stays on the job. Spongex absorbs the 
vibrations that give legs to portable motors. 


| 


Mr. Stock is in the commercial photography business; he 
doesn’t manufacture motors. As a neighboring businessman in 
Shelton, he is well acquainted with the properties of 
Spongex cellular rubber. Now he mounts all his motors, 
stationary and portable, on Spongex. ; 


Smaller illustrations show other ways Spongex helps to produce 
better results in Mr. Stock’s business. 


{f you have a vibration, 
insulation, cushioning, 
gasketing, sealing or sound 
damping problem, think about 
Spongex. Cellular rubber 
does not become a “product” 
until you make it one in 

your application. 


Resilient compression pad 
In installing this copy camera attach. This dry mounting press is fitted with 
ment, custom made by Mr. Stock, a resilient Spongex cellular rubber 
on top ofa photograph enlarger it was hase. Spongex equalizes pressure 
essential to block out dust and light. to mount photographs evenly 

A Spongex gasket performs perfectly. and more securely on their backings. 


Technical Bulletin on Sponge 
Sea t light 
Rubber available on request. against Right ane 


The World’s largest specialists in Cellular Rubber 


THE SPONGE RUBBER PRODUCTS COMPANY 


301 Derby Place, Sheiton, Conn. 
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Walworth manufactures a com- 
plete line of Gate, Globe, Angle, 
Check, and Lubricated Plug Valves, 
made of Stainless Steel, Steel, Iron, 
Bronze, and Special Alloys in a 
wide range of sizes and tempera- 


ture-pressure ratings. 


Fittings of steel, iron, and bronze 


are also manufactured in all con- 


ventional types and sizes. 


WALWORTH 


valves and fittings 
60°Zust 42nd Street, New York 17, N. Y. 


Distributors in principal centers 
throughout the world 


74 - Decemper, 1950 


3 
: 
‘ 
By 
ff 
i 
4 
= — | $ 
. 
\ 
2) 
MercHANICAL ENGINEERING 


5 


1950 - 7 


Dec MBER 


| 


Sp 


ENGINEERIN( 


Wallace 


MECHANICAL 


A 
: 
it 
- ‘ > 
| } 
tise 


he beople who make 


Take a bow, fellers! 

Frecision and quality don’t grow on trees. But they 
grow. 

At Keuffel & Esser precision and quality are almost 
a century plant. In other words they have been grow- 
ing there in fertile soil for exactly 83 years. (K&E was 
founded in 1867.) 

It’s mostly a matter of people. Oh, there are machines, 
too, big ones, little ones—some of them almost human 
—but it takes people to imagine the machines, and to 


master them and supplement them. 


Precision in the Air 
I've been talking about K&E products for a long, 


The first factory built by 
Keuffel & Esser, in 1880. 
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K2E prod ucts 


long time. Maybe it’s time I talked a little about the 
people behind them. 

I’ve just been through the K&E factory at Hoboken 
again. | wish you could have been along, because you, 
as an engineer, would have seen much more than I. 
But even I could sense the honest craftsmanship and 
the father-and-son tradition of precision and the zeal 
for quality in the air. 

You just don’t get to be that fine in one generation. 

There are a number of K&E employees who have 
been around for about a half a century, and there are 


MOST KAE WORKERS 
MUST HAVE CUT THEIR 

TEETH ON 
GLIDE RULES 


some 150 employees who have been there for a quarter 
of a century or more. This latter bunch of kids, as well 
“s as the young sprouts who have 
been there only 20 or 15 years, 
have inherited the K&E feeling 
for doing things the good, old, 

exciting, honest way. 

But don’t get the idea that 
there is any moss on K&F. An out- 
fit that has thrived this long has 
to have the knack of remaining 
perennially young and of keep- 
ing ahead of the pack. 
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“Partners in Cr ‘ating 


The K&E trade mark Jor decades, and the more 
modern one ado~‘ed in recent years. 


Trane 


creation of most of the big man-built wonders of the 
world for over 4/5 of a century. 


Zippy at 83 


K&E have remained alert and alive, as is evidenced 
by their unending originality and inventiveness. They 
made America’s first slide rules, as far back as 1891. 
And in both world wars, they did a big development 
job on optical equipment for our fighting men—on vital 
things such as periscopes, fire control instruments and 
height finders. The K&E catalog is full of “firsts” — 
some of them plenty recent, such as Wyteface* Mea- 


suring Tapes and Leroyt Lettering Equipment. No 


fi 


wonder it’s the engineers’ encyclopedia. 


| K QE CATS WHISKER DEPARTMENT | | K QE CATS WHISKER DEPARTMENT | CATS WHISKER DEPARTMENT 


Factories within a 

Factory 

K&E headquarters are a town within a town, many 
factories within a factory. In one area they're coating 
miles of papers and cloths. In another they’re turr‘ 


screws so tiny you feel like a hippopotamus if you try 
to pick one up. Here theyre grinding optical lenses. 
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When K&E coined the phrase “Partners in Creating,” 
they of course meant not themselves but their products. 
And it’s true that K&E products have been in with 
engineers, scientists, draftsmen and architects on the 


Gee, there are 
a lot of FIRSTS 


in this book ! 


There they're putting graduations no bigger than a_ 
fly’s kneecap on scales of some sort. Here they're co- 


ing fastidiously fine leather work. There they’re reeling 


off steel measuring tapes by the mile. 


KK RE was in there siohting, 
in World Ware T and IL” 


But wherever you go you are aware of the age-old 


passion for precision and quality. And I’m not the least 


bit sorry that today I haven't sold you a single K&F 


product. I’ve just tried a 


little bit to sell you on the 


people at K&E—and to get 


you to believe that you 
can safely make K&F 


products trusted part- 


ners in your own crea- 


tive work. 


Trade Merk 
tTrade Mark ® 
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ave you made 


the right choice? 


... if you're designing for 


BELTS 


Let's consider your power transmission equipment. You 
know that substantial savings in first cost... in operatng 

in overall cost can be realized through proper 
selection and apphcation of power transmission equipment 
in your machines. 

There is no one best method for all equipment. BUT 
there is a right answer to each machine for driving, timing 
and conveying. In the complete Chain Belt line, you can 
hod an answer to the vast majority of applications. Because 
they are not handicapped by the limitations of a limited 
line, Rex Field Sales Engineers can help you select the 
exact type of chain that is right for your machines . . . for 
lower costs all along the line. 

Perhaps you have been using a finished roller chain, yet 
speed and load conditions are such that a cast chain or 
double-pitch roller chain will operate equally well at lower 
initial costs. 

Perhaps you have been using a cast chain, yet speed 
requirements demand a roller chain for efficient operation. 
It may be that your machine demands exact timing through- 
out its life. Only finished rotler chain will answer this need. 


Chain Comp 
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Your equipment may be required to operate in dusty, dirty 
conditions. Chabelco Steel Chain can save you and your 
customers money here. 

You may be using too heavy a chain for the service con- 
ditions under which your machine is to operate. The Rex 
Man will help you select the right chain that will do the 
job effectively at lower cost. : 

The complete Chain Belt line provides a chain to exactly 
suit virtually every application. In those instances where 
belts or gears may be better, the Rex Field Sales Engineer 
can tell you why you should use these mediums for best 


results. 


OF MILWAUKEE 
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Rex Cast Pintie Chain 


Baldwin-Rex Double Pitch Roller Chain 


Rex Chabelco Steel Chain 


Baldwin-Rex Leaf Chain 


Your Rex Field Sales Engineer will be happy to 
consult with you regarding your application 
problems. He may be able to help you make 
substantial savings. Call or write your nearest 
Field Sales Office. Or, if you prefer, mail the coupon. 


® BALDWIN-REX 


CHAIN BELT DISTRICT SALES OFFICES REX CHAIN & TRANSMISSION DIVISION 
Atlanta Dallas Los Angeles Pittsburgh 4 
Birmingham Denver Louisville Portland BALDWIN-DUCKWORTH DIVISION 
Boston Detroit Midland St. Lovis Springfield 2, Massachusetts 
Buffalo Houston Milwaukee San Froncisco 
Chicago Indi poli Mi poli Seattle 
Cincinnati Jacksonville New York Springfield 
Cleveland Kansas City Philadelphia Tulsa Chain Belt Company 51-104 
1765 W. Bruce Street 
Milwaukee 4, Wisconsin 
REX STOCK-CARRYING WAREHOUSES 
Atlanta Milweukee Seattle I am particularly interested in....3 
Los Angeles San Fr w te Please send me descriptive literature. 
NOME. 
DISTRIBUTORS THROUGHOUT THE WORLD “pe 
COMPANY... 
ENGINEERING 1950 - 79 
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“Buying 
insulation is 
like buying 
a suit of 
clothes: 


—the better the materials; 
the more expert the 
tailoring, the better 

your investment” 


ie as no one cloth can be used for every suit 
of clothes, there is no one raw material that can 
serve as the ideal insulator for every industrial 
insulation job. 


For this reason, Johns-Manville manufactures 
a wide variety of industrial insulations—of 
asbestos and other raw materials—each of which 
is designed for a special purpose. These insula- 
tions span the entire range of temperatures from 
400 F below zero to 4000 F above. 


But, again, there is much more to the story 
of insulations than their manufacture. In order 


Johns-Manville 


- 1950 


to get the greatest return from your investment 
in them, they must be expertly engineered to 
the job, and then skillfully applied. 

Johns-Manville makes available to you the 
service of experienced insulation engineers, and 
highly skilled mechanics for the proper applica- 
tion of Johns-Manville insulations. 

If you are contemplating an insulation in- 
stallation for your plant, it will pay you to look 
into this Johns-Manville insulation service. For 
further information just write Johns-Manville, 
Box 290, New York 16, N. Y. 


—— INSULATIONS 
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bearings engineered by SKF 


Vulcan Iron Works designed this highly efficient 
mine hoist to provide the operator with “effortless 
control”... grouped operating levers and instruments 
at a control desk. And they've kept friction at the 
minimum by using seven cc” SDAF Heavy-Duty 
Pillow Blocks with Spherical Roller Bearings. Four 
of the =” Pillow Blocks are installed on the pinion 
shaft . . . three on the main drum shaft. For many 
, years, =o" Ball and Roller Bearings have been 
first choice of builders of equipment that must 
operate uninterruptedly under the toughest sorts 
of conditions. They know that thanks to sr Craftsmanship... 
built up from priceless experience in pioneering exactly the right 
bearing for the right job .. . they can bank on #:* to help keep 
friction and power consumption at the minimum. Let #°*” Engineers 
show you how = Craftsmanship can augment your own skill in design- 
ing for greater operating efficiency and economy. 
SKF INpDusTRIES, INC., PHILADELPHIA 32, PA., the Pioneers of the 
Deep Groove Ball Bearing, Spherical Roller Bearing, Self-Aligning 
Ball Bearing. 7104 


BALL AND ROLLER BEARINGS 


BY ALL INDUSTRY 
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you can SURE.. irs 
Westinghouse 


Centerline support at governor end 


Centerline support at exhaust end, including 
vertical kingpin 


3-WAY CENTERLINE SUPPORT 


The Type E method of support allows 
three-way freedom of expansion and con- 
traction without disturbing the alignment 
of the rotor shaft. The governor end is 
mounted on a strong but flexible channel 
beam to permit axial expansion. At the 
shaft-coupling end, a unique keyed support 
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connects to the turbine near the shaft 
centerline to permit lateral expansion; and 
a vertical kingpin transmits thrust from 
the expanding steam pipes directly to the 
foundation and not to the turbine. Thus, 
the casing is left free to move vertically 
with expansion or contraction. 
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Heat expansion can’t disturb Type E align- 
ment. The operation of driven equipment 
is easier, more dependable—installation 
costs are reduced. Westinghouse unique 
three-way centerline support keeps alignment 
perfect with the driven machine. Strong 
supports at both the governor and exhaust 
ends are supplemented by a vertical kingpin 
that transmits lateral thrust to the founda- 
tion. Hot or cold—for constant operation 
or instant standby power, you can depend 
on the Type E turbine to “Stay True”’! 
Centerline support is just one of the many 
unusual maintenance-saving features built 
into the Type E turbine. It’s built to give 
long, economical service—to operate re- 


Alignment that 


4 


OF 


when the heat’s on! 


tough. Dual protection against overspeed, 
weatherproof bearing seals, corrosion- 
resisting gland zones, floating movement 
of governing and trip linkage, and parts 
interchangeability between wheel sizes 
are just a few of the cost-saving advantages 
included in the new Type E drives. 
Compare—then you'll share the trouble- 
free service enjoyed by many users of 
Westinghouse Type E turbines. For the full 
story, call your nearby Westinghouse Steam 
Specialist. Ask for the Type E Turbine Book 
B-3896, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-30516 


liably and efficiently when the going is 
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MERAMEC STATION 


UNION ELECTRIC COMPANY OF MISSOURI 


f | HE C-E Unit illustrated here is now in process of 


fabrication for the Meramec Station of the Union 


Electric Company of Missouri at St. Louis. 


emia The Unit is designed to serve 125,000 kilowatts 


of el ic generati ‘apacity at a throttle pressure 
! electric generating capacity at a throttle { 


of 1250 psi, with primary steam temperature at 950 F. 
reheated to 950 F. 


CONDARY 


This steam generator is of the radiant type with a 


reheater section located between the primary and sec- 


ondary superheater surface. A finned tube economizer 


section is located below the rear superheater section, 


| 
j 


and a tubular type air heater follows the economizer. 


diy AR The furnace is fully water cooled, using closely P 
-T ET aa spaced plain tubes. It is of the basket-bottom type, 
discharging to a sluicing ash hopper. 
= - Pulverized coal firing is employed, using bowl 
iii yg ge mills and tilting tangential burners. Ar- 
bedne rangements are made to burn natural 


gas when and as desired. B-428 


COMBUSTION ENGINEERING= 
SUPERHEATER, INC, 


200 Madison Avenue + New York 16, N. Y. 
FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS, ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 


ALL TYPES OF BOILERS, 
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not for its own sake but because it 


Reduces your 
Piping Costs 


Exceptional dimensional accuracy and uniformity of Midwest 
Welding Fittings speeds piping work and reduces cost. All 
pipe can be cut in advance according to drawings, with 
assurance of accurate fit. Welders do not have to spend 
costly time struggling to line up fittings and pipe. Welding 
proceeds rapidly, economically with no time-wasting com- 
pensation for inaccuracies. 


All critical dimensions of Midwest Fittings are accurate and 
uniform. For example, Midwest Welding Elbows are first 
made slightly oversize. They are then reheated to forging 
temperature and brought to final size in compression dies. 
In addition to relieving stresses from forming ond welding, 
this assures true circular cross-section, controlled wall 
thickness and accurcte radius, included arc and tangents. 
Midwest Elbows and Tees have accurate welding bevels, 
included angles, etc., because all ends are machined 
simultaneously in special machines. 


There is a Midwest Distributor near you. Get in touch with him 
for your fitting needs. Also ask for Catalog 48. 


4098 


PIPING & SUPPLY COMPANY, Inc. 


MAIN OFFICES: 1450 SO. SECOND STREET, ST. LOUIS 4, MO. 

Sales Offices: New York 7—30 Church St. @ Chicago 3—79 W. Monroe St. 
los Angeles 33-520 Anderson St. @ Houston 2—1213 Capitol Ave. 
Tulsc 3— 533 Mayo Bidg. @ South Boston 27—426 First St. 
Stocking Distributors in All Principal Cities 
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UNIFIED AND AMERICAN SCREW THREADS 
(B1.1—1949) 


Second Edition, Published 1950. $3.00 
A Gives basic dimensions of unified threads 

(‘/¢ te 4 inches im Coarse thread series and 
'/a to 1'/s inches diameter in Fine Thread series) 
and American Standard Screw Threads (8, 12-, 
16-threads and a new extra fine series); six new 
tolerance clasnes known as 1A, 2A, and 3A for 
externally threaded components and |B, 2B, and 
3B for mternal threads with same allowances on 
1A and 2A; classes 2 and 3 continued as American 
Standards, terms and symbols used; formulas from 
which values are derived; and tables of dimensions 
for old Class 


INVOLUTE SYSTEM FOR 
ND HELICAL GEARS 86.7 

B6.7.—1950. $1.50--Standard closely fol 
a lows the 1932 Spur Gear Tooth Form Stand 

ard with a slight increase in the whole depth 
to allow for the greater proportional clearance 
necessary in fine-pitch gears The series includes 
cass of 20-diametral pitch and finer having a 
$5) degree pressure angle The range of pinion sizes 
has been extended down to 7 teeth Included are 
tooth stasdard proportions, dimensions required 
when using ealarged pinions, formulas, a consider 
able amount of ul data, and definitions of 
symbols used 


FINE-PITCH STRAIGHT BEVEL GEARS 86.8 

B6.8--1950. $1.00--Developed to cover 
Cc generated straight bevel gears: (a) of 20 

diametral pitch end finer, (b) for all shaft 
angles, and (c) with the numbers of aout vy to 
or greater than 16/16, 15/17, 14/20 30 for 
00-deg shaft angle Tables give general 
the tooth proportions for | diametral pitch; the 
recommended tolerances, and pitch straight 
bevel dimensions. Sketches show the important 
bevel gear blank dimensions and application of 
tolerances of bevel gear blanks 


DESIGN FOR FINE-PITCH WORM GEARING 86.9 

B6.9.1950. $1.50 This is standard of 
D design procedure for worms and worm gears 

with axes at right angles, comprising cylin 
drical worms with helical threads—the worm gear 
heimg hobbed for fully conjugate tooth surfaces 
it supplies the standard proportions, values of 
diameter for all possible combinations of leads and 
lead angles withia the Standard, tooth proportions 
based on normal pitch for all combinations of 
standard axial pitches and lead angles, an extensive 
table giving the difference in departure from a 
straight side of the worm profile and the changes in 
pressure ugle produced by cutters or grindin. 
wheels of 2-in. and 20-in. diameters; examples o 
fine pitch worm and worm gear calculations 


GRAPHICAL SYMBOLS 
These are the standard symbols for indi 
E cating correct information on drawings —- 


Ei Welding ong ® Instructions 


for Z32.2.1--1949 S0¢ 
E2 Plumbing Z32.2.2-1949 40¢ 
E3 Pi oe Valves and 
Z32.2.3--1949 40¢ 
Heating. Ventilating, 
Air Conditioning 732.2.4--1949 40¢ 
ES Railroad Equipment Z32.2.5--19580 
E6 Heat-Power Apparstus 232.2.6 1950 35¢ 


Engineers’ Reference Books... 


INTERNAL COMBUSTION TURBINES 

Published 1949. $2.25-—This collection of 
2 papers gives consideration to world condi 

tions under which gas turbines for land and 
sea use are being developed, the principal factors 
influencing the part-load performance of different 
gas-turbine engine schemes, gas turbine fuel prob- 
lems, heat-flow in gas turbines, and the three 
dimensional flow theories for axial compressors and 
turbines 


BRITISH GAS TURBINE JET UNIT 

Published 1947. $3.00-——(No discount 
G allowed)—A valuable discussion of the de 

sign and development of centrifugal com 
pressors for aircraft gas turbines, fluid dynamics of 
and design of axial compressors, combustion in gas 
turbines, gas turbine engine testing and vibration 
problems in gas turbine engines, turbine design for 
simple jet propulsion engine, and developments in 
high temperature materials for gas turbines 


TEST CODE FOR CENTRIFUGAL MIXED FLOW, 
AND AXIAL-FLOW COMPRESSORS AND EX: 


testing of (1) superchargers and axial-flow 

compressors in which the change in the gas 
specific weight exceeds 7%, and (2) apparatus 
handling gases other than air to determine under 
specified conditions one or more of the following 
quantities: quantity of air or gas delivered, pres 
sure rise produced, power required for compression, 
and efficiency of the compressor 


Published 1949. $1.50-—Provides rules for 


TEST CODE FOR INTERNAL COMBUSTION EN- 
GINES 


Published 1949. $1.50-—This Code shows 
i how to test all types of modern reciprocating 

internal combustion engines, including gaso- 
line engines, gas engines, and oil or duel-fuel engines 
Instruments and apparatus required are specified, 
and directions for reporting data and results ob- 
tained are given 


TEST CODE FOR STEAM TURBINES AND APPEN- 
Dix TO THE CODE 

Published 1949. $4.00--Code covers per 
J formance testing of all types and applica- 

tions of steam turbines, the instruments and 
their applications, and the methods of measurement 
Appendix gives helpful information on reporting 
test data and results obtained 


MILLING CUTTERS 
BS.3 1950. $2.25——-Supplies principal 
K standard dimensions of milling cutters 
milling cutter nomenclature, an explanation 
of the “Hand” of milling cutters, 56 illustrations 
and descriptions of the milling cutters by specific 


common types, and dimensions for milling cutter 
mounting elements. 


TWIST DRILLS 

BS.12—1950. $.75-—Dimensions given are 
L for standard straight shank drills varying 

in diameter from 00135 to 2.000 in.; taper 
shank drills from '/s in. to 3'/sin , the corresponding 
drill lengths and flute lengths; and the tolerances 
on drill diameter, shank diameter, back taper, 
overall length and flute length Tools are defined 
und illustrated 


Mail This COUPON Today 


ASME Order Dept. 
99 W. 39th St., New York 18, N. Y. 


Please send the following ‘‘circled” books: 
00 50 F—$2.25 


A 


Note—207% discount to 
except on titles “G”" and “T” 


ASME members 


Published by 


American Society of Mechanical Engineers 


SINGLE POINT CUTTING TOOLS AND TOOL 
PosTS 


BS5.22—-1950. $1.25— Defines, classifies and 
M illustrates the different classes of tools, the 

parts of those tools, and the angles at which 
they are used Includes standard dimensions for 
tool shanks, tool post openings and lathe center 
height for solid tools and tool holders; the sizes of 
the aporoved six styles of sintered carbide tips; 
and the dimensions of tips and shanks for single 
point tipped tools 


PUNCH AND DIE SETS FOR TWO-POST, PUNCH 
PRESS TOOLS 85.2 


BS.25-——1950. $.75--The two series for 
N which standards have been set up consist 

of back-post regular and reverse, and round 
and rectangular diagonal-post sets. Six ta! les give 
dimensions of the die area, the die holder and punch 
holder thickness, the guidepost diameter, shank 
diameters and lengths, guidepost bushings, and 
removable punch holder shanks. Styles and the 
progressive range of sizes standardized permits 
their manufacture on a continuous production basis 
Established tolerances assure a high grade of tools 
which can be maintained commercially in respect of 
the component parts and assembly 


INVOLUTE SPLINES 

BS.15—1950. $1.00—-Presents revised table 
oO giving dimensional and effective clearances; 

provisions for allowable errors, dimensions 
for both the flat root and fillet root types; separate 
tables for minor diameter fits, which include dia 
metral pitches from 5/10 to 16/32, and new basic 
measurements between and over pins, special pin 
measurements; spline selections for ball bearings 
and suggestions for special fits. The range of shaft 
sizes extend from ‘/: diametral pitch to 48/96 
pitch 


5.2 1950. $1.00—A uniform, easily 
sed fee ated set of serrations that can be made 
by several manufacturing processes. Even 
diametral pitches have been adopted which are 
slightly coarser than the old SAE standard; the 
range of teeth used presents diameters both smaller 
and larger than the former standard so that through 
out there ts a much greater selection of sizes, the 
scope of sizes given has been increased for 40-80 
48/96, 64/128, 80/160 and the range of 32/64 moved 
downward to agree with the coarser pitches New 
basic measurements between and over pins are 
included, also new tables giving the maximum tooth 
space and the minimum tooth thickness 


THE DYNAMICS OF AUTOMATIC CONTROLS 

Published 1948. $7.50—Deals with the 
Qa dynamic properties which all controls 

possess in common, free from every con 
structional and technological detail. Information 
is provided on: The functional elements of a con 
trol, the mathematical methods for handling con 
trol problems; the components of the control loop, 
causes of nonlinearities the on-off regulator and 
its application, and the theory of the excursion 
dependent periodic controller Formulas are in 
cluded for the Laplace transformations, for differ 
ence equations, and for combinations of the dy 
namic circuit 


DIESEL FUEL OILS 
Published 1948. $3.50—Provides a com- 
Rr prehensive review of refining techniques, the 
chemistry and properties of the preferred 
hydrocarbons used in the Diesel power field, and 
the theory and fundamental factors affecting the 
combustion of Diesel fuel oils. 


SYMPOSIUM ON THE REHEAT CYCLE 
Published 1949. $1.50-—A timely discus 
4 sion of design and performance of regenera- 
tive reheat steam turbines, developments in 
resuperheating im steam power plants, modern 
reheat boilers, etc. 


MATERIALS HANDLING 

Published 1949. $2.00 (No discount al- 
T lowed Provides practical information on 

operating economies, modernizing to reduce 
cost, work simplification, atomatic pallet loading, 
bulk handling, materials handling engineering as 
applied to equipment layout, and operation flow 
processing 


BLIOGRAPHY ON THERMOSTATIC BIMETALS, 
tow EXPANSION ALLOYS, AND THEIR APPLI- 


Published 1950. $1.00—Contains 320 
U annotated references on historical develop- 

ment from the early eighteen hundreds: the 
use of various materials; the studies of anomalous 
expansion properties of nickel steels and the at 
tempts to explain them, the work of Guillaume; 
theoretical and practical design; applications in 
thermostats, in chronometers and watches, for 
heated spaces, furnaces avd motors. 
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| 
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There is no need for “cutting 

a and trying” on the job to 
make a prefabricated piping 
sub-assembly fit perfectly. Prefabricated miles 
away to exact dimensions and specifications these 
pieces of piping are links in piping systems which 
may carry steam up to 2500 p.s.i. and 1050°F. 
Grinnell integrates the many factors in this 
complex, highly technical assignment. in one 


organization of specialists. Major economies 


MECHANICAL ENGINEERING 


“Puzzle for experts 


\ 
i¢ 
; 
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result from this single responsibility which in- 
cludes interpretative engineering, metallurgical 
research, compliance with code requirements, 
manufacturing drawings and specifications, pro- 
duction schedules, purchase of materials, special- 
ized facilities, skilled personnel, control of quality 
and rigid inspection. 

You'll find it to your own best interests to draw 
upon Grinnell’s century-long, specialized experi- 
ence in power, process and industrial piping. 


Grinnell Company, Inc , Providence, R. | Branches: Atlanta * Billings * Buffalo * Chorlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
Los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Pocatello * Sacramento * $t. Lovis * St. Paul * San Francisco * Seattle * Spokane 
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Just Issued 
your NEW 


1951 
ASME CATALOG 


There is no other Catalog which can 
; substitute for your ASME Mechanical 
Catalog. 


There is no other Catalog which pene- ; 
trates so thoroughly the markets from 
which you buy. 


There is no other Catalog which presents, for your convenience the products 
of 5000 companies, classified the way you naturally look for them. 


And thousands of these products are so skillfully described in the small space 
used for each in the Catalog section that you realize your search is successful. 
Here is the product you want. 


All of this up-to-date service and convenience is yours due to the quality stand- 
ard demanded by ASME management. 


Each year your ASME Catalog is rebuilt from new copy and new type to the new 
book you receive. 


Each year an accumulated experience and skill are applied to the publication of 
the best book it is possible to produce. No publisher can do more. Service 
conscious ASME would like to do more. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Midwest Office: 400 West Madison St., Chicago 6, Ill. e ‘epr id-Th 625 Market St., Sen Francisco 4, Cal., 
3727 West Sixth St, Los Angeles 5, Cal. ° Terminal Seles Bidg., Seattle 1, Wash. ° 601 Continental Bidg., Dalles 1, Texas 
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OVERLOAD 


All industry knows 
Yale Lift Trucks as 
rugged workers that 
cut costs, speed produc- 
tion, handle all kinds 
of materials in volume — 
—faster, safer, more 
efficiently. 

Important contrib- 
uors to their efficiency 
are the rugged ball 
thrust bearings in the 
trailing axle and wheei 
assembly—bearings 
specially designed to © 


No. 46—Product of 
Westinghouse Electric Corp. 
Mansfield, Ohio 


A disc of Chace Thermostatic Bimetal provides 
immediate dependable protection against motor 
burnouts due to overloads in this new Westing- 
house automatic washer, the “Laundromat”. 


The thermostatic bimetal disc and a heating 
element are mounted on a shaft which actuctes a 
line switch in the timing mechanism. Should an 
overload occur, the heating element heats the 
bimetal disc, causing it to snap inward against a 
collar fixed to the shoft; this moves the shoft 
inward to open the line switch in the timer, 
stopping the “Laundromat”. To re-start, the oper- 
ator pulls out the control dial, re-setting the 
overload switch. 


| YALE 


meet the high load 
capacity, precision 


The dependable response of this actuating ele- 
ment of Chace Thermostatic Bimetal backs up the 
well-known slogan: "You can be SURE... if it's 
Westinghouse.” And you, too, can be sure... 
with Chace Thermostatic Bimetal! If your product 
can be controlled by changes in temperature, 
take advantage of the services offered by our 
engineering department. These include assistance 
in the design of an actuating element for your 
product, laboratory tests of its performance, and 
recommendations for production methods. Get 
specific recommendations for your product from 
the Chace Application Engineer. 


smoothness and long, 
trouble-free performance required in this tough application 
—bearings which Aetna has proudly supplied for over 
15 years. 

Improved performance, longer life and minimized mainte- 
nance are advantages which come to any hard working 
equipment when Aetna bearings lend a hand. Our engineers 
are ready and willing to work with you at any time. 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 SCHUBERT AVENUE - CHICAGO 39, ILLINOIS 


W. M. CHACE CO. 
Theunostalic Bimetal 


1619 BEARD AVE., DETROIT 9, MICH. 
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Tinker to Evers to Chance hadi 
nothing on Taylor's Taansatre® 
to Tri-Act® to Transer®. It, coo, 
is a well-coordinated combina 
tion. It combines three stars to 
make the tastest, most depend 
able pocumatic transmission sys- 


tem on the market 


1, TRANSAIRE. A force-balance temperature Of pressure transmitter. Serep 


Acr® gives rate action in the measuring circuit to compensate for process lags 


Narrow range spans. Standard 3 to 15 psi output. Interchangeable unit con 
struction 
2. TRI-ACT Controiier. A force-balance controller with a new circuit a 
new concept in process control. High capacity relay air valve tor faster response 
of control circuit. Wider response adjustments than ever before. Panel or locally 
{ 


mounted 
3. TRANSET Recorder. fits 3).'° x 4/5 opening a natural for graphic 
panels, a great space saver tor conventional panels. Powerful actuation—bellows 
rated rectalinear movement. W-day chart, }-hour visible record. Everything 


eded for remote control 
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CONTROL SYSTEM 


A new concept in Pneumatic Control: 


>» MORE ACCURATE MEASUREMENT 

» CLOSER CONTROL ON ANY PROCESS 

» CONTINUOUS SPACE-SAVING RECORDS 
» HIGHER PROCESSING EFFICIENCY 


ASTER, more accurate and sensitive measur- 

ing devices can't be of maximum value unless 
the control mechanism can act upon the meas- 
ured impulses as fast as they occur. Taylor has 
developed a new controller and a new recorder 
to take advantage of faster measuring devices, 
such as Transaire Temperature and Pressure 
Transmitters and the Aneroid Manometers for 
Flow and Liquid Level. These individual devel- 
opments, cach designed to take advantage of 
the other's superior performance, are now avail- 
able in a complete system. The result is unpre- 
cedented quality of process control. 


1. FASTER MEASURING INSTRUMENTS. Taylor's 
TRANSAIRE, force-balance temperature or pressure trans 
mitters, created new standards in the measurement of 
changing or dynamic temperatures and pressures. Trans 
arre, with derivative action (Spreep-Act ), transmits tem- 
perature changes with unbelievably fast accuracy. Orher 
advantages: Temperature and barometric compensation, 
Interchangeable unit construction, Standard 3 to 15 psi 
output air pressure. On pressure applications, range spans 
of 20 and 40 psi available throughout range limits of 35 


to 415 psia. 
2. FASTER CONTROL with Stability! Taylor's new 


Tri-Acr Controller combines a wider range‘ of response 
adjustments, an increased capacity relay air valve, and 
a new control circuit, to take advantage of the faster meas 
uring systems. This new force-balance controller permits 
4 times faster reset rate and 4 times faster rate action 
Pre-Act*) than conventional controllers. It eliminates 
overpeaking, and gives faster recoverv for load changes 
on pressure, flow, and temperature applications because 


MECHANICAL ENGINEERING 


rate action ts in the new circuit. The new controller 1s 
adaptable to jour process requirements. Can be locally 
mounted tf nceded for better quality of control, or panel 
mounted. You make the decision! 


3. MIDGET RECORDER saves spoce. Taylor's new 
Transet Recording Receiver greatly reduces panel space 
Fits x panel opening, making tt especially 
adaptable to graphic panels. It gives continuous 30-day 
process record, with 3 hours visible—remote setting of 
control point automatic to manual concrol-—instant 
check on controller performance and the control valve 
position. Ant Tuese-—right where you want them 
Transert Indicator fits into same size cut-out. Many parts 
interchangeable 


We sincerely believe this new Tavlor-engineered 
Transer Control Svstem combines the best transmitter, 
the best controller, and the best recorder on the market. It sets 
new standards in speed, accuracy, and dependability of 
pneumatic transmission systems. Find out more about it, 
and put it to work for you! Write for Bulletin 98097, 
and ask your Tavior Field Engineer. Instruments for in 
dicating, recording and controlling temperature, pressure, 


humidity, flow and liquid level, 
*Trade Mark 


| 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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Standard Industrial Type \-Belts for 
general applications; Fractional Horse- 
power \-Belts for lighter drives; Open 
End \-Belts for “fixed center” drives; 
and Steel Cable V-Belts, having greater 
strength with practically no stretch and 
adaptable toa large range of belt speeds. 
Write for detailed information. 


Power Transmission Equipment Engi- 
neers and Manufacturers since 1857. 


T. B. WOOD’S SONS COMPANY, CHAMBERSBURG, PENNA. 


Branches: Boston, Mass., Newark, Dallas, Cleveland, oO. 


Here's 
the Boo 
“ve been waiting 
| 


American Manganese Bronze 


SENT TO YOU 


A 46-page flat-open- 
ing, flexible-bound 
Reference Book that 
should be in the hands 
of every Engineer who 
specifies or uses 
Bronzes. Due to the 
cost of preparing and 
producing this useful 
book, we can cnly 
send it to those who 
request it in writing 
on their business letter- 
head — or of course, 
those who fill-in and 
mail us the coupon at- 
tached hereto — and 
remember, there's over 
41 years “specialized 
experience” behind us 
in casting Bronzes. 


4703 Rhawn Street, Philedelphie 36, Pa. 


Please send mea copy of your latest 


“Reference Book of Bronze Casting Alloys” 


A fastener AIN'T, if — 
it works loose. 


The “FLEXLOC” IS — 
because ii it won't! 
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ONE-PIECE, ALL-METAL 


STOP- and LOCK-NUT 


Its “chuck-like,” resilient locking segments lock the 
“FLEXLOC" securely in any position on a threaded 
member with a controlled, uniform and dependable 
torque. 

Tough applications demonstrate that the "FLEXLOC" 
positively "won't work loose", yet it can be removed 
easily with a wrench when desired. Because it is all- 
metal, temperatures as high as 550°F. hold no terrors 
for the "FLEXLOC." 

The "FLEXLOC" has plenty of tensile . . . con be re-used 
many times... has therefore a long, effective life. 


Write for further information and free samples. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 20, PENNSYLVANIA 
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REDUCERS- 


. are built in single, double and triple reduction types. 
Symmetrical gear arrangement provides balanced loads 
on liberally prope:tioned bearings. Housings are sub- 
stantially constructed, well ribbed and have generous 
pads for foot bolts. 
H The method of selecting these reducers with complete 
: horsepower and dimension tables is shown in Catalog 70. 


Since 1890 W. A. JONES FOUNDRY & MACHINE CO. 
0 4427 W. Roosevelt Rd.. Chicago 24. Ill. 


The Servsce Of Industry 
Herringbone —- Worm Spur Gear Speed Reducers 
Cast Iron Pulleys @ Cut Gears @ V-Belt Sheaves 
Anti-Friction Pillow, Blocks @ Flexible Couplings 


INDUSTRIAL 


OIL anp GAS BURNING 
EQUIPMENT 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1239 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texes 


Some folks clit dosen't’ pay to 
j take en ‘a lot of ocut-ol-the-drdinary 
: ine jobs---say it costs too much io 
Not us. 
On! We've found that a good job of 
problem sclving gives our customers 
° ‘ even greater confidence in our ability — 
to master their many gear require: 
ments. 
over a period of many yedrs, 
this policy has enabled us to ind a 
stock of over 45,000 geai patie 
a wide assortment cutters a 
hobs and a wealth of valuable experi- 
| ence. rsh the is, = our 
present facilities, really out-ol-the. 
: § BEARINGS. Ball, isture. Stundard and Special for 
ordinary jobs are not out-of-the- epplicotion in mechanisms to minimize friction 


5 good business to do ordinary for us. H and wear. High lood capacity in minimum space. Light in 

siness with EARLE So, send us ae pare no matter — as weight. Specify MPB for shock loads, continuous opera- 

"| bow tough. We'll tackle Pets THE ad tion, extreme temperature ranges and delicate responsive- 

EARLE GEAR fACHINE CC), ta ness. Special designs and complete engineering service 

TTT 4707 Stenton Ave., Phila. 44, Pui. for your application Write for catalog M. 


CORPORATED 4 
“KEENE, NEW HAMPSHIRE, U.S. A 


MINIATURE on BEARE 
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Test the Extra Quality <~— 
a@PaLOVEJOY 
Universal Joints 


Put @ Lovejoy Universal Joint ona surface plate 
and roll it. You will neither see daylight or wobble. peas. 
Thats real concentricity! It takes special equipment to 
achieve such perfection as you find only in... ..... 


LOVEJOY 


UNEQUALED UNIVERSAL 
ANCE 
STOKER PERFORM JOINTS 


The present-day Brownell Ramfeed Stokers incorporate 
the latest improvements along with the original basic de- 
sign. Many years of experience have proved that this stoker 
leaves nothing to be desired in efficient, economical, de- 
pendable, enduring coal-burning performance. 

Made in standard and low-set models, the machines have 
capacities ranging from 75 to 560 boiler hip, Each of the 
twelve sizes has eight feeding rates to meet load variations. 
Automatic control of coal feed and for air intake is avail- 
able, The ram stops at innermost position to block gas 
blow-back, Fuel is evenly distributed and agitated for com- 
plete combustion. 

Ask for Bulletins 531 and 5-32 describing these heavy- 
duty stokers. 


THE BROWNELL COMPANY ee: 


446 Findlay Street Dayton 1, Ohio Length 1%)” to 10%”. 
Deliveries from stock. 


In Lovejoy Universal Joints high quality heat- 
treated alloy steel is fabricated to concentricity 
guaranted to .0005. Rivets are microscopically 
flush with body. This permits working easily 
inside tubing, or in very close quarters. Special 
profiling around forks gives maximum bearing 
surface, under cut for greatest angle of opera- 


tion without sacrificing strength. No binding, . 
backlash or inplay. All operating surfaces are 

finish- ground to such a high degree of ac- x 
For the sake of your children, curacy that pins are inserted in perfect align- 
ba ond ment. SAVE EXPENSE—gain longest, trou 
have a far greater chance of es- ble-free service with EXTRA QUALITY 


caping TB than you did LOVEJOY UNIVERSAL JOINTS. 


To give them a still better 
chance, send your contribution 
today, please Send for illustrated literature. See how Lovejoy Uni- 
versal Joints can save you money. Ask for prices in 
any quantity. 


LOVEJOY FLEXIBLE COUPLING CO. 


5032 W. Lake St., Chicago 44, Ili, 


Also mfrs. Lovejoy L-R Flexible Couplings and 
Lovejoy Variable Speed Transmissions 
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TORSION 


\Y SPRING 
A WASHERS 


COMPRESSION 
SPRINGS > 


\ 


SMALL> 
STAMPINGS 


S< SPRINGS (© 


\ Everything for the design and production of 

WIRE — springs—with unusual facilities for heat-treating, 

FORMS > testing and inspection. Special department for 
small orders and experimental lots. 


Barnes -Gibson-Raymon 


Division of Associated Spring Corporation 
Detroit 11, Mich. * Ann Arbor, Mich. 


EXTRA STREN 


@ More than 80 
years of boilermak- 
© ing is back of every 
Kewanee. This Heavy 
Duty type has all the 
characteristics which make 
firebox boilers ideal for high 
pressure. 


10 to 304 H. P. 
100, 125 and 150 Ibs. W. P. 
firing any fuel 
Built of sturdy steel plate rein- 
forced with extra stout stays and 
braces, they have that known 
strength which means long life. 
' for 6” Scale with pipe diameter 
markings WRITE Dept. N 
KEWANEE BOILER CORPoRATI? 
Stacderd Savitars 


How Much Less Does an 
Engineered Clutch Cost? 


An engineered-to-the-job ROCKFORD 
CLUTCH application involves recommenda- 
tions covering the property pe—spring-ioaded, 
over-center, multiple-disc, gear-tooth or 
splined-to-shaft drive—as wel) as torque 

ing. thock-load absorbtion, slippage 


ot 


and pr 
quent drive shalt reversals. Regordies: of your 
" needs, ROCKFORD CLUTCH engineers can 
MECHANICAL ENGINEERING specily clutch oper- 
November, 1950 CARD INDEX Vol. 72, No. 11 
Furnace Brazing of Machine Parts ~-Part M. Webber 863 
An Engineering Approach to Stabilized Prosperity, E G Nourse 870 Oo K R D 
Electrostatic Collection of Fly Ash, White, M. Roberts © 
and CW. Hedberg 873 Light Over-Center 
The Huev Gas Turbine, C C. Willits and KE C CGoldsworth SSI C L U T Ss 
Considerations in Designing Tools for Power Metallurgy. I | 
Donahue SSH 
The Return on Investment, H J. Lang suo 
What Program for ECPD?’, 5S Rogers aus 
Standards For Citizenship, Vanderbilt 807 
Editorial 
Briefing the Record wl 
ASME Technical Digest Ri2Z 
Contents of ASME Transactions 918 
Comments on Papers G19 
Reviews on Book ¥25 
ASME Boiler Cod 
Engineering Profession, News, Note 930 ROCKFORD CLUTCH DIVISION 
ASME News 
ASME Junior Forum “46 1 
Engineering Societies Personnel Service vas - 
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Representatives — Sales Agencies 
Business for Sale 
Partnership Capita! 
Manufactunng Facilities 


Positions Open -Positions 


Patents, Books, Instruments, 
ete. Wanted and For Sale 


Wanted—Equipment, Maternal 


Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. A 


POSITIONS OPEN 


RESEARCH POSITIONS 


Physicists and Engineers with advanced 
experimental and theoretical experience 
in 


® Nuclear Technology 

@ Solid State Physics 

@ Physical Metallurgy 

@ Power Plant Components 


are desired tor research and development 
work on direct contrace with the Re 
actor Division of the Atomic Energy 
Commission 


These positions offer unique opportun: 
ties for working with a highly crained 
group of SCICNCISTS and tor partic ipating 
in theoretical and experimental studies 
in nuclear reactor technology. The 
laboratory is located in the Los Angeles 
area. 
Please write to: 


NORTH AMERICAN AVIATION, Inc. 


Attention; Personnel Manager 
ATOMIC ENERGY RESEARCH 
DEPARTMENT 


12214 South Lekewood Bivd. 
Downey, Califomie 


GRADUATE 
MECHANICAL ENGINEERS, 
CHEMICAL ENGINEERS, 
OR PHYSICISTS 


for research design and development work on 
rockets, rocket components, and guided mis- 
siles, Firm beckground in mathe- 
matics, hyde d and stress 
analysis necessary. Eaperienced in the field 
of rocketry of allied work, Advanced degree 
desuable 


Applicant must furnish transcripts of academic 
record, names of four persons familiar with 
research ability, complete resumé of past 
experiance and salary desired. All cor- 
respondence will be kept confidential 


AEROJET ENGINEERING CORPORATION 
P. ©. Box 296, Anusa, California 


RATES ; Classihed Advertisements under this heed 
ing in MECHANICAL ENGINEERING = 
inserted at the rate of $1.50 4 line. $1.2 
4 line to members of ASME. Seven words to the tone 
average. A box number address counts 4s one line 
Minimum insertion charge, 5 line besis. Display Adver- 
tisements carried in single column units of multiples of one 
inch at flat rate of $25 per inch per insertion Copy 
must reach us not later then the 10th of the month 
preceding date of publication 


ATOMIC POWER 
WESTINGHOUSE ELECTRIC 
CORPORATION 
IMMEDIATE OPENINGS 
For experienced senior and junior engi- 
neers 


*Servomechanism designer experi 
iced in gear trains, bearing ap- 
plications, differentials, ete 


materials 
corrosion, 


*Mechanical engineer, 
experience in wear, 
ct 


*Application or design engineer 


experienced on hydraulics 
re hydraulic motors, flow, 
calculations 


*Process control enginecr, capable 
of making svstem study of hy 
draulic circuits, valves, ct 

“Engineer, experienced in aircraft 
hydraulic control, remote tndica- 
tion, ete 

*Mcchanical designers of complete 
systems in the instrument servo’ 
range 

*Process control engineer to design 
complete servosystems involving 
all auxiliary apparatus and all 
controls 


For application write 
Manager, Technical Employment, 
306 Fourth Ave., Pittsburgh 30, Pa. 


MECHANICAL ENGINEER 


Permanent position with opportunity for advance 
meat in drafting division of Engineering and Cor 

struction Department of major onl company Lexa 
tion: Philsdelphia. Prefer candidate with degree 
in mechanical engineering, but will consider equiv 
alent traning. Mast have at least 8 years’ drafting 


caperience inclading supervisxon. Duties include 
supervising work of draftsmen engaged in preparing 
lrawings and bills of material for mechanical equip 
cat and services foe busldings, pipe lines, termanal 
facilities, pump stations, Seare g salary 
$523.00 per Cuperience and 
personal history io first letter Address Mr H M 
Overley, P.O. Box 7258, Phila. 1, Pa 


MECHANICAL ENGINEER 


For Mechanical Design and Engineering 


Studies 
in connection with Electric Utility work. Should 


have 15 veers experience in similar work 


Write to: 


echanical Engineer, Pennsyivenie 
Power & Light Company, Allentown, Pennsylvania 


Use a CLASSIFIED 
ADVERTISEMENT 
for Quick Results 


PHYSICISTS 
AND 
SENIOR RESEARCH 
— 


POSITIONS 
NOW OPEN 


Senior Engineers and Physicists having 
outstanding academic background and 
experience in the fields of: 


© Microwave Techniques 

e Moving Target Indication 

© Servomechanisms 

Applied Physics 

Gyroscopic Equipment 

Optical Equipment 

Computers 

Pulse Techaoiques 

Radar 

© Fire Control 

Circuit Analysis 

© Autoprlot Design 

@ Applied Mathematics 
Eiectronic Subminiaturization 

Instrument Design 

Automatic Production Equipment 
© Test Equipment 

© Electronic Desig 

Flight Test 


are offered excellent working conditions 
and opportunities for advancement in 
our Aerophysics Laboratory. Salaries are 
commensurate with ability, experience 
aad background Send information as to 
age, education, experience and work 
preference to: 


NORTH AMERICAN AVIATION, INC. 


AEROPHYSICS LABORATORY 


Box No. H-4 
12214 South Lakewood Bivd. 


Downey, California 


4 


4 


RESEARCH AND 
DEVELOPMENT 
ENGINEERS 


MECHANICAL, ELECTRICAL 
AND ELECTRONIC ENGINEERS 
AND ENGINEERING PHYSICISTS 


1950 


» - Dec EMBER, 


MECHANICAL 


ENGINEERING 
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Excellent posit experimental re 
search and development projects relaced 
Men with adva grees 
eaperience may qualify for perma pos ar! 
abor ator New York Sea 
‘Gis full ails of ati and exp 
Address CA-33%6, care of Mechanical Engineering 
ii 


Four Pages of “OPPORTUNITIES” This Month . . . 96-99 


Engineers wanted for 


MILITARY PROJECTS 


at North American Aviation, Inc. 
Los Angeles 


Excellent openings 
for qualified 


AERODYNAMICISTS 


(Design ond Research) 


STRESS ANALYSTS 
AIRCRAFT DESIGNERS 


(Electrical, Electro-Mechanical, 
Structural, Hydraulic, etc.) 


and specialists in all ojher phases 
of aircraft engineering. Please 
include summary of experience 


in reply. 


Engineering Personnel Office 
Section 4 


NORTH AMERICAN AVIATION, INC. 
LOS ANGELES INTERNATIONAL AIRPORT 


LOS ANGELES 45, CALIF. 


SENIOR 
MECHANICAL 
ENGINEER 


Established West Coast electronic 
manufacturing concern seeks a me 
chanical engineer with the following 


qualifications 


LO years experience. Familiar wit 

inspection methods and procedures ero 

ployed im electronic manufacturing 


Mechanical design experience requiring 
ingenuity and ability. Supervisory 


experience desirable 


Address CA-338$; care of Mechanical Engineering 


Graduate 


Engineers 


GOOD 
OPPORTUNITIES 


for 


ENGINEERS FOR UNIT OPERATIONS: 
Five years’ experience in the fields of Agitation, 
Drying or Grinding, Blending and Screening 
Specialized knowledge of Heat Transfer, Fluid 
Flow and Mass transier are desirable. Must 
be graduate. Consultation work 


PROCESS ENGINEERS: Must have at lesst 
eight years’ industria! pleat design and experi 
ence with at least three years’ in responsible 
charge of design work. Plant experience 
desirable. Must have experience in chemical 
plant design calculations, equipment demgn 
and plant arrangement, with knowledge of 
structural, power, instrumentation design, et: 
Must be graduate 


METALLURGICAL RESEARCH ENGI- 
NEERS: MS. or Ph.D in Metallurgical Engi 
neering. Must have at least a few years re 
search experience and be interested in re 
search and development in materials and con- 
struction for the chemical industry 


ENGINEERING MATERIALS ENGINEER: 
Five to ten years’ experience in Engineering 
work dealing with corrosion problems, mets! 
lurgical investigations, selection and speci 
fication for rubber, ceramics and plastics for 
various uses, fabrication, heat treatment, form 
ing, lining, etc. Must have broad knowledge 
of Materials of Construction and tor Construc 
tion, their production, fabrication and instal 


operations, making cost and evaluation studies, 
heat balance werk, power cost accounting, 
design and layout of power plants, and the 
selection and installation of power equipment 
Must be graduate 


HEATING AND VENTILATION ENGI. 
NEERS: Fight to ten years’ progressively dif 
ficult experience in tieid and office problems 
in heating, ventilsting and air-conditioning 
design. Also, experience in making economi- 
cal evaluation of alternate methods. Murt be 
graduate 


AIR CONDITIONING ENGINEERS: At 
jeast 7 years experience in selection and opera 
tion of heating air-conditioning, ventilating 
and refrigeration equipment Well versed in 
the theory of thermodynamics, fluid flow and 
heat transter, For consulting evaluation, and 
economic operation services| Must be gradu 
ate 


ELECTRICAL ENGINEERS: Must have eight 
to twelve years’ broad and thorough experience 
in electrical design and opereting probleme of 
industrial plants with thorough knowledge of 
selection, installation, economical operation 
and maintenance of electrical equipment 
Must be graduate 


MECHANICAL RESEARCH ENGINEERS: 
MS. or Ph.D. in ME. for research in Mechanica! 
E ing with emphasis on automatic special 


lation Must be graduate For « ltat 
work 


INSTRUMENTATION ENGINEERS: fFiv: 
or more years’ of progressively difficult ex 
perience in Instrument Research Development 
or Design. Must have broad and thorough 
knowledge of instrument theory and applica 
tion. Should have some kaowledge of Chemi 
cal Equipment and its operation Must be 
greduate 


MATERIALS HANDLING ENGINEERS: 
Must have eight to twelve years’ broad and 
thorough experience with operation, uses of 
all types of materials handling equipment 
Must be familiar with chemical equipment and 
its operat Also int ted in such engi 
neers with specific experience ir wide range 
of bulk materials handling Must be graduate 


POWER ENGINEERS: Must have tive to 
fifteen years’ experience in some of the follow 
ing: operating, testing and maintaining power 
plant equipment, supervising power plant 


echinery, Must be outstanding technically 
i with at least « few years’ research experi 


»_ZCHANICAL IMPROVEMENT ENGI- 
NEERS: Five or more years’ experience in 
Machine Deisgn and Development Mechani 
cal improvement work involving Stress An 
alysis, Lubrications Vibrations and Fluid 
Dynamics with Mechanical Equipment such as 
Pumps, Compressors, Agitators, Bearings, 
Drives, etc. Must be able to apply higher 
mathematics in solution of mechanical prob 
lems. For « Itat: and luation work 


MAINTENANCE ENGINEERS: five to ten 
years in planniag maintenance work, estab 
lishing menpower and material requirements, 
scheduling and controlling work. Must be 
thoroughly familiar with Machine and Hand 
Tools used in Plant Maintenance Work Must 
have supervisec persons doing maintenance 
work. Must be graduate For consultetion 
work 


* 


Give experience, education, age, relerences, personal history, selery 


received and salary expected 


Please be complete and specific 


All inquiries will be considered promptly 
and kept confidential. 


E. |. du Pont de Nemours & Co. (Inc.) 


Engineering Department Personnel 


Wilmington 98, Delaware 
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POSITIONS OPEN 


DESIGNERS 
tor 


HOME APPLIANCES 


The Engineering Division of the 
Hoover Company, world wide 
manufacturer of home appliances, 
fractional 
and commercial dic castings, in 


horse-power motors 
vites correspondence with experi- 
enced and capable mechanical de- 
signers interested in a position 
with a company with an assured 
future. Design experience on home 
appliances desirable but experience 
on other mass-produced light me 
chanical devices may be suitable 
Design problems encompass use of 
dic castings compression and ir 

jection plastic and rubber mold 
ings, metal stampings and other 
manufacturing process. Complete 
laboratory and experimental shop 
facilities of a research and develop- 
ment group, numbering over 146 
people, available to supplement 
Interviews may 
b« arranged Address reply to 
The Hoover Company, Attention 
Chict Engineer, North Canton, 
Ohio 


designers’ work 


MECHANICAL ENGINEERS 


Positions available at various levels for 
graduate, experienced engineers General 
knowledge of manufacturing processes 
and application of light weight alloys 
preferred. Openings tor developmental 
work on communications radar equit 

ment layout, design and development ot 


mechanical omponents, chassis, and 
equipment housing. Salary $325 to 


$550 per month, depending on specity 
qualficanons. Send complete resumé to 
HOI 


{ 
ord 


BENDIX RADIO DIVISION 
Baitimore 4, Maryland 


DEVELOPMENT ENGINEER—Me- 
chanical—-diversified---broad experi- 
ence. Work involves machine design, 
stress analysis and experimental tests 
Opportunity for responsibility, ¢x- 


ercise of ingenuity. Age about 35 


DESIGN ENGINEER—Mechanical 
Product design. Capable taking re 
sponsibility Age about 35 


Company manufactures pressure vessels 
and alhed equipment Above positions 
are of significant importance. Please sub- 


mit complete resumé. 


Address CA-39S8, care of “Mechanical Engineering 


WANTED 


DEVELOPMENT ENGINEER 
Milwaukee, Wisconsin Area 


Mechanical Engineer with ten or more 
years of experience in design and de 
velopment of sheet metal products 
Should have the inventive type of mind, 
good practical knowledge of dies, cools 
and equipment, and ability to organize 
and direce small group employed to 
create new sheet metal products and ma 
chinery for their manufacture 

Excellent opportunity with long estab 
lished company 

Give details of age, family, education, 
training, experience, lise of former em- 
ployers, and salary expected in first 
etter. All applications will be held 
strict confidence before and after the 
interview 


Address CA-3369, care of “Mechanical Bogineering 


MACHINE DESIGNERS 


A large Middle West machine tool 
builder requires the services of 
several capable machine tool de- 
signers with a technical and prac- 
tical background. Splendid oppor- 
tunities available for qualified per- 
sons. Give complete details of 
self, education, experience and 
salary expected 


Address CA-3933, care ot “Mechanical Engineering 


ADMINISTRATIVE ASSISTANT 


Graduate in Engineering and Business Ad- 
ministration, preferably with one of two years 
of experience, for position as Administrative 
Assistant in research leboratory. Location 
Detroit. Send complete resumé and selery 


Address CA-3386, care of Mechanical Engineering 


PRODUCTION AND 
METHODS ENGINEER 


Highly regerded medium site menulectur- 
ing company in Middle West is seeking 
an ex engineer wilt be re- 


methods A. design through ~ and 
fabrication to completed product 
ucts mostly sheet metal and light assemblies 
Not home appliances but similar in scope 
Candidates must have experience in ebove 


Selery 


good opportunity. Replies 
will be held confidence 


Address care M anual Eng 


GRADUATE 
MECHANICAL ENGINEER 


of executive calibre is required to fill 
permanent staff position (Chief Me 
chanical Engineer) of company produc- 
ing a large volume of precision meta! 
stampings for the electrical and elec- 
tronics induseries (both civilian and 
defense). Experience in the design of 
modern precision stamping dies and the 
operation of high speed presses is de 
sirable. Must have ability co design 
light and heavy automatic handling 
equipment for raw materials and finished 
products. Salary commensurate with 
ability, experience and background 


Submit detailed resumé 


Address CA-3996, care of “ Mechanical Engiacering 


98 


December, 1950 


GRADUATE MECHANICAL 


with seweral years 


of design, construction ait per sence 
permanent position in sugar industry in Cuba. Salary ope 
Address CA-3345, care of Me hanical Engineering 


CONTROL VALVE DESIGNER: ~preferably 
engineer with some related expsrier 
to grow with progressive, Natrona 
CA-3353, care of “Mechanical Eng 


DEVELOPMENT ENGINEER xcelle 


ywo manufacturer of te 


struments. Show ‘ 
# background in first leere 
Corporation, $00 W. Okishoma Ave, M 


EXPERIENCED POWER STATION ENGINEER —for Admins 
trative Work Education’ BS. Degree in Me hanical (preferred 
on Elecerscal Engineering from an accredite llege or university. 


Experience’ Miormur of 10 years with at least $ years 19 con- 
nection with steam-<lecrric power generation. Work in opera 
tion, maintenance or efficiency desirable. Construction and de 
sign experience acceptable. Age’ 3045. Location and Indus- 
trv Large Pennsylvania cleceric utility. Salary commensurate 
with qualifications. Please send personal record. A s 


CA-3366, care of “Mechanical Engineering 


ENGINEER —position for man with broad and varied experience, 
muse be able co design chemi al process py ‘ping and equipment 
Must be excellent draftsman willing to de work. Graduate 


preferred, but tval onsidered 
ly, please state qualificatyons and salary fesired. Emery 
Inc., 4206 Carew Tower, Cinctanati 2, Ohio Atte 

Derector 


EXCELLENT OPPORTUNITY —Jamior hydraulics engineer 

assest chief hydraulic cogineer with large manufacturer of tracto: 
ot and heavy excavating machinery. State fully educa 

tional background and experience, draft status, anc 

pected. Location southeastern Wisconsy Addre 

care of Mechanical Engi necring.”* 


BLAST FURNACE ENGINEER —Espericoced Engiacer witt 
background of design and operation of biast furnaces, blast 
furnace aaziliaries and components, Unusual opportunity to do 
design and sales work. Salary commensurate with ability and 
experience. Submit resumé John Mohr & Sons, 3200 E. 
Street, Chicago, Minors 

PLANT NGINE ER —Exscelient opportunity with large company 
Technical Graduate with 15-20 years experience in design nuaair 
tenance and power plant operation io chemical processing industry 
Give age, education, detailed experience 
and salary expected. Address CA-3384, care of “Mechanica 
Engineering 


HEAT TREATER—METALLURGIST—Ac least 5 years ex 
perience hardening of tools a to supervise heat trear 

& department of well establis ationally known jewelery 
manufacturer in Metropolitan, area. Will be re 
sponsible for the heat treating anacaling of jewelry 
parts. Reply stating age, expe salary desired 
dress CA-3390, care of Mechanical Engineering 


DRAFTSMAN 
drawing ‘nulti-stage pumps, ct Excelleat opportunity 
southern Ohio for man with sound design sense. Give fu! 
details training and experience Ad CA-3992, care of 
Mechanucal Engineering 


rifuga! pumps, should be experienced 1 


MECHANICAL ENGINEER 
« layouts of large steam power plants ‘State age, techn 
aiming, ¢euperience, and salary desired Reply to Chief 

Enginect, Duke Power Company, P. O. Box 2178 


» desiga ar 


MECHANICAL DRAFTSMAN-—-with piping layout experie 


a coanection with large power plants. State age, experie 

and salary desired <_< to Chief Design Engineer, Duk 

Power Compaay, P. 2178, Charlotre, N. 


revention held work 
ue most ma) 
These are permane with eal future, but cand: 
tive away from home travei 
Address CA-339$, care of 


jates shoul 
is volved 
Mechani 
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young graduate 
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MECHANICAL ENGINEER—Registered, BSME, ASME 
25, 2 cr Plant Desig Desire 
or ADied Field 


west Preferred. Address ( Mechanica! Engine 


EXPERIENCED MECHANICAL ENGINEER —with ternal 
background seeks new connection offering greater responsibilities 
Colicee Graduate, BS and MS degrees, state registered. Twelve 
year work record includes Research aod Development Product, 
Design and Manufacturing, and feld contact Aggressive, Co- 
Good Earaing Record an fornish excellent refer 
nate. All replies acknowledged and held strictest 

Address CA-3372, care of Engiorering 


MECHANICAL ENGINEER—Age 33, Eapericoced Aircraft, in- 
festris! Equipment, construction design installauon, mainte 
nance. Desires position in South America. Address CA-3379, 
are of Mechanscal Eaguncering 
MECKANICAL ENGINEER—Dr. Ing., Dipl. Ing., Technische 
Hochschule Munich (Germany), U. S. Citizen, 30, family 
espoosible position in research and develop- 
rs exp. 10 industry and research. At present 
at a University, N. Y. State. Address CA- 
3381, care of “Mechanical Engineering.” 


MECHANICAL ENGiNEER—with four vears experience in gas 

turbine stress analysis. Familiar with desig both aircraft 

aad stationary turbioe Power Plants. Address CA-3382, care of 
Mechanmcal Enginecring 


MECHANICAL ENGINEER — Member 
Married, Registered Graduate Engi 
¢ cesponsible positsoc 
Twenty years of 
nvolving Design, Testing, 
t , and Admunsstration Dorie 
\ddress CA-3341, care of “Mechanical Ee 


PROFESSORSHIP OF APPROPAIATE GRADE wanted by ma 
4, PhD. Cornell), with vari uperience teaching aod resear h 

applied ‘ ress analysis, structures, clasticity 
vibrations, and othe hes ress ( coat 
channal Fagineering.” 


REPRESENTATION WANTED 


ENGINED RING SALES REPRESENTATIVES — wanted io prin 
» handle quality lene ot air aod hydrauls 

Write in confidence stating lines now being handled, 

territory covered and references. Ledeen Mfg Co., 1600 S. San 
Pedro Se , Los Angeles 15, Calif 


SALES REPRESENTATIVE wanted cto sell gas valves, filers, 
pressure ¢ lators, to gas companies, manufacturers and jot 
hers lence stating Companies represent: 
territory covered, and references. Gas & Oil Industry Laboratory, 
Irvington 11, New Jerse 


EQUIPMENT FOR SALE 


FOR SALE—TWO 300 HP. 
BOILERS & ACCESSORIES 


Complete steam generating plant Two Keeler 


Type CP, two drum, bent tube, water cooled 
—— type boilers with heating surface 3000 
. each. WP. 250 psi 300 
He each. Steam rating 9880 | per hr. at 
100% nomina! rating. Riley- stokers. 
single retort with moving grates 59 sq. &. pro- 
jected area, steam rem drive. Clarege fans 
9825 c.f. per min. at 4 in., one steam turbine, 
one electric drive — and instruments 
Boiler feed pumps ating boiler teed 
water heeter, All installed 1942 
wse and gocd condition in norther 
Available approximately Nov 
Burgess & Niple, 
Street, Columbus 15 io. 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


PLANT PERSONNEL, ENGINEERS, DESIGNERS Dvaftemien, 
and Metallurgists, G. Serowd, Member ASME aod 
Agewy Co, 2182 oeh 
be P vou Gad posytions of men 


om of Cleveland ft 
leveland 15, Ohio, w 


lnumediare openings: CHIEF DRAFTSMAN--for atility power 
plane design —-$10,00% » Plant Design Engr 
Sheet Metal Tool Ee Unility power plant doign 
Engr —$10,000 others. Tomeerr Associates, 
Bide , Pittsburgh ly, Pa 


SALARIED POSITIONS $3,500 -$35,00x if yom are com 
sidering a connection, communicate with the vader 
signed. We offer che original personal employment ser vice 
years recognured standing and reputation 

highest ethical standards, os 
your personal requirements and develops « 
wat imitiative rt Your wdentity covered anc 
Present position Sead only name and address 
for details RB Risby In, 15 Dee Bidg., Buffaio, 
NY 


If you desire capital or have it to in 
vest, if you have a patence tor sale o 
development; if you te on hand used 
machinery for disposal, or if you want 
such equipment; if you have copies of 
publicatio s, or a set of drawing instru- 
ments co disp ; af you need help 
or want a posicion, in face, anything to 
be offered that somebody else may 
want, or anything wanted that some- 
body else may have 


Use a Classified 


Advertisement in 


MECHANICAL 
ENGINEERING 


for Quick Results 


SALARIED PERSONNEL $3,000—$25,000 
This confidential service, established 1927, is geared to 
change of comnection 
assuring, aployed, full prorectron 
present position. Send name aod address only for 
details Personal cousultation invited 


JIRA THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 


BUSINESS OPPORTUNITIES 


DIESEL ENGINES AVAILABLE —for manufactering agreement 
Au<ooled engine, light, 1 & 2 cvis. 6 & 12 HP/1800 RPM 
Water cooled engine, light, 11 HP/1800 RPM. These engines 
are production designed, have had rests for defense purposes 
and are ready for adaption to production. Address CA-3385, care 
of "Mechanical Engineering 


REPRESENTATIVES AVAILA LE 


A well ex shed sncurporated company desires TO REPKE 

SENT MANUPACTURER of high grade power plant equiy 

Northern Obso territory Address CA-3285, care of 
hanical Enkyneering 


MANUPACTURERS REPRESENTATIVE established over 12 
vears in Penosyivania, New Jersey and Delaware, desires additions 
mechatucal equipme give complete engineering 
fusery peeferred though 
Mechaosal Enginee 


representation, Power Plant or Pre 
vot Address CA-3342 


Answers to box number advertisements should be addressed to given box number, care of “Mechanica! Engineering,” 29 West 39th St., New York 18, N. Y. 


Kvery Advertiser 


appearing in 
MECHANICAL 
ENGINEERING believes 


that his products . the service in them and the service 


behind them will stand up under the most searching 
scrutiny of the high calibre engineers and executives 


comprising MECHANICAL ENGINEERING readership 
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One Inch Card 
RATES Announcements Manufacturers 
inserted at rate of $20.00 of Equipment 
eech issue, $15.00 per issue Not Included 
on yearly contract. 


Consultan 
& ASSOCIATES Cost Reduction Seuties: Process or Product Analysts as 
CONSULTING ENGINEERS Redesign Existing Products for Greater Profit Ss 
Model, Pilot and Product Plant Desi Trouble Shooting Projution, Design, Cost Problems 
Machine and Tool Design, Research Specaalise Machioery, Controls PHILADELPHIA TESTING 
Plastic Structures, New Developments, Parent Seudies, lovestigacivns LABORATORIES 
” Magnetic Fluid Clutches. New Products & Process Engineering Seudies 900 W. Venango Street 
O. Bos 72 Ea. 1923 Tel. Darien $1504 4 
Laboratory: Argonne Road, Wenew, indiana Darien, Philadelohie 40, Pe 


$. BERTRAND BARNARD, LLB.,M.E. | | LANCASTER, ALLWINE & ROMMEL Consult ZH POLACHEK 


REGISTERED PATENT ATTORNEY P 
Registered Patent Attorneys 
Mechanical, Electro-mechanical, Reg. Patent Attomey 
Automotive and Aircraft Patents Patent Practice before U, $. Patent Office, Validity and 
+ PATENT + Infringement lovestigations and Opinions. Booklet sod 1234 Broadwey 
ANALYSES and INVESTIGATIONS (at 31st St.) New York 1,.N. Y. 


form "Evidence af Conception” forwarded request 


Phone LO 5-3088 


29-28 41st Avenue ong Island City 1, N. Y. 
STittwell 4-5498 


Suite 479, 815-1 5th St.,N.W., Washington 5, D.C. 


M B DESIGN CONSULTANTS, INC. SANDERSON & PORTER 


Aeronautical, Electronic, and 


BLACK & VEATCH 


ay CONSULTING ENGINEERS Mechanical Engineers 
Electricity W ater--Sewage— Industry Research and Development Aerodynamics, ENGINEERS AND CONSTRUCTORS 
: Reporte, Design, Supervision of Construction Structures, El} Instr tat 
Investigations, Valuation and Rates Product Design New York © Sen Francisco © Chi * Los Angeles 
ew rane jo Los 
4706 Broedway Kansas City 2, Missouri Suite 1017, 521 Filth Ave., New York 17, N.Y. 


BROWN ENGINEERING COMPANY Radustetel & Design Power Plants, Structures 
Consulting Engineers MYERS & ADDINGTON Transmission Systems 


Desi I tic 
Power Plants, Substations, Transmission, Consulting Engineers 
Water Supply. Sewage Disposal Rates Ges Se. 16, N.Y 
K.P. 
P. Building Des Moines 9, lowe MUrray Hill 6-46 St. tt 


EHRCO DIE CASTING SERVICE J. E. SIRRINE COMPANY 
Die Casting Consultation pare Engineers 
t I D. and Su St d 
Plants, Mechanical and 


John R. Ehrbar, Pres. NATIONAL WELD TESTING BUREAU Ad Operating Surveys, Ap- 
303 Main Street, Stamford, Connecticut praisals Plans e Reports 


Telephone 3-2308 Greenvil!*, South Carolina 


Patents Designs NUCLEAR DEVELOPMENT ASSOCIATES, Inc. STANLEY ENGINEERING COMPANY 
Novelty Searches Copyrights 
CONSULTING ENGINEERS 
Cc ul Ph Math d 
Registered Patent Attorney and Mathematical Physics Design - Construction Test - Valuation 
110 East 42nd Steet, New York 17, N.Y, 80 Grand Street White Plains, N. Y. Surveye ‘ 
Telephone. MUrray Hill 6-4476 WHite Plains 8-5800 Hershey Building Muscatine, lowe 


C. M. HATHAWAY DESIGNING 


4 
An announcement in this 
CONSULTING ENGINEER ia ENGINEERING 
q Project Engineering, Product Development, > Machines Products Plants 
' Production Designs, age f and Shop section will acquaint othe rs Processes @ Production @ X-Ray 
| Facilities for Research, Model Work, 
and Pilot Manulacturing with your specialized practice 


1315 S. Clarkson Street Denver 10, Colorado 


The above consultants are available 


to work out solutions 


to your engineering and management problems 


ENGINEERING 
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Testing for sound lost between 
telephone receiver and eat. Many 
subjects were used in these tests. 


How to compensate for 
a curl... and add to 
your telephone value 


Bell scientists know that the telephone is 
not used under ideal laboratory conditions. 
There is never a perfect seal between re- 
ceiver and user’s ear. A curl may get in 
the way, or the hand relax a trifle. And 
ears come in many shapes and sizes. So 
some sound escapes. 


Now, sound costs money. To deliver more 
of it to your ear means bigger wires, more 
amplifiers. So Bell Laboratories engineers, 
intent on a thrifty telephone plant, must 
know how much sound reaches the ear, 
how much leaks away. They mounted a 
narrow “‘sampling tube” on an ordinary 


Automatic recorder plots sound pressures developed in 
the ear canal at different frequencies. 


MECHANICAL L-NGINEERING 


BELL 
TELEPHONE 
LABORATORIES 


handset. The tube extended through the 
receiver cap into the ear canal. As sounds 
of many frequencies were sent through the 
receiver, the tube picked up a portion, and 
sent it through a condenser microphone to 
an amplifier. That sampling showed what 
the ear received. 


As a result, Bell scientists can compen- 
sate in advance for sound losses— build re- 
ceivers that give enough sound, yet with 
no waste. That makes telephone listening 
always easy and pleasant. 


It’s another example of the way Bell 
Telephone Laboratories work to keep your 
telephone service one of today’s biggest 
bargains. 


Working continually to keep your telephone 
® a service big in value and low in cost 
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DE LAVAL STEAM TURBINE CO. trenton 2, N. J. 


MECHANICAL ENGINEERING 


GP. 23 


DE LAVAL STEAM TURBINE CO. 
Trenton 2, New Jersey 


Please send me a copy of your new GS Pump Bulletin. 


Company 


Street — 


Clty. Stote 


1001-22-A 
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SHOWN ABOVE ore a few of the various styles and sizes of ISCO 
Connectors. All are drawn and formec from Revere Seamless Cop- 
per Tube. They have 100% electrical conductivity, permitting a 
more compact unit, with a wide wire range for each size. However, 
only 6 sizes provide for the entire wire range from * 6 to 600 MCM. 


NOTE CUTAWAY VIEW of the connector second from top. See 
how the one-piece seamless construction permits deep extrusion 
with a greater number of threads. In spite of their husky construc- 
tion, these lugs are from 3 to 6 times lighter in weight than cost 
types of equal carrying capacity. 


Decemper, 1950 


HEN Ilsco Copper Tube & Products, Inc., Cincin- 
nati, Ohio, first designed their new type electrical 
wire connectors, they insisted that the product require- 
ments, which were rigid to begin with, not only be met, 
but exceeded. 

These requirements included mechanical strength, 
adequate electrical conductivity and uniformity, plus ease 
of application and long life with no season cracking. So it 
wasn't easy to find a material that would fill the bill. 
Because of favorable past experience, Ilsco tried a certain 
type of Revere Seamless Copper Tube. The; gave it the 
complete cold-working treatment: forming, sawing, 
drawing, shaping, separating, expanding, tapping, re- 
ducing, and piercing. They not only came up with a con- 
nector without distortion, but one that, because of its 
one-piece seamless construction, had the additional 
strength necessary to withstand Underwriter’s Laborator- 
ies tests for secureness and the hard usage and abuse the 
connectors would receive in the field. 

The use of Revere Seamless Copper Tube resulted in 
finished connectors with a smooth, even, bright finish . .. 


~ no pitting ... produced connectors that average over 50% 


cooler in operation than the maximum allowed by 
Underwriter’s Laboratories. 

Perhaps Revere can be of help in improving or develop- 
ing your product . . . cutting your production costs. Why 
not tell Revere about your metal problems? Call the 
Revere Sales Office nearest you today. 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago, UL; Detroit, Mich ; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 
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Consult Permutit without obligation on 

any of these processes. Our know-how in 

water conditioning, backed by 37 years 

experience, can provide the answer t eny 

water treatment problem. Weite $2 

The Permutit Company, Dept. ME12,330 Went 

42nd Street, New York 18, N. Y., or fo “Le 

Permutit Company of Canada. Ltd., Montreal, 


ZEO-KARB SOFTENER ‘The Permutit 
Zeo-Karb® Softener removes both hard- 
ness and bicarbonates from raw water. 
The effluent is sofe and reduced in toral 
solids and alkalinity. The sulphate-car- 
bonate ratio may be adjusted as desired 
by a system of mixed 


SILICA REMOVAL PLUS DEMINERALI- 
ZATION Demineralization by cold ion 
exchange processes mces water of 
comparable quality to distilled water at 
a small fraction of the cost of distillation. 
Treatment by an anion exchange resin, 
Permutit S,® reduces silica to less than 
0.5 ppm. 


DEAERATING HEATER The Permutit De- 
aerating Heater, utilizing exhaust or bled 
steam, prevents corrosion of feed lines, 
stage heaters, economizers, and boilers 
by removing ali oxygen and free CO». 
Capacities from 12,500 to 1,400,000 
pounds per hour are in service, 


SLUDGE BLANKET HOT LIMESODA ‘The 
application of the sludge blanket design 
to hot lime soda treatment gives you. soft 
water of a low silica content. Lower tur- 
bidity eases the load on the filters... 
savings in operating costs are substantial. 


PRECIPITATOR The Permutit Precipita- 
tor is used to lower alkalinity, reduce 
hardness, and help to remove turbidity. 
It can also be used to reduce silica. 
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Woter Conditioning 
Headquarters 
For Over 37 Yours 


Counterboring eliminated, bearing alignment 


insured, with TIMKEN’ flanged cup bearings 


HOUSING IS THROUGH-BORED, 
COUNTERBORING ELIMINATED 


CUP WITH INTEGRAL FLANGE 


BEARING 
ALIGNMENT INSURED 


OUTSIDE SEAT IS FACED 
AT RIGHT ANGLES TO THE BORE 


AVAILABLE IN WIDE RANGE 
OF TYPES AND SIZES 


5 pe assure accurate bearing alignment and 
cut the cost of machining too, the Timken’ 
a flanged cup bearing may be your answer. 
The Timken flanged cup bearing—one of 
h many types of Timken tapered roller bearings 
—has a flange integral with the bearing cup. 
Counterboring of the housing is unnecessary 
because no internal backing for the cup is re- 
quired. The housing is bored straight through 
and the ends are simply faced at right angles 
to the bore against which the flange is placed. 
The Timken flanged bearing is available in 
sizes ranging from 1.2595” O.D. to 29.000” 
O.D. For help in selecting the correct bearing 
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for your job, call upon the services of the 
Timken engineer. Remember, Timken is the 
acknowledged leader in: 1. advanced design; 
2. precision manufacture; 3. rigid quality con- 
trol; 4. special analysis steeis. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. Cable 
address: “TIMROSCO”, 


TIMKEN 


TAPERED ROLLER BEARINGS 


\J 
NOT JUST A BALL) NOT JUST A ROLLER T— THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL J AND THRUST -)-- LOADS OR ANY COMBINATION 
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